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on SCRAP-COLLECTIONS 


in your plant? 


Scrap collections warrant determined action by 
top-level management, because output of vir- 
tually everything from adding machines to 
zephyr cloth is jeopardized by the continuing 


acute scrap shortage. 


Take a good look around your plant... comb 
your entire property for broken. worn-out or 
obsolete machines . . . discarded line shafting... 


A 


unusable girders... old chain... every sort of 


wa a — 
NW 


J 
ml A `y . 
i ; Consult your local scrap dealer for advice on 


types. grades and sizes. 


The amount of steel available depends upon the 
tonnage of scrap turned in. Everyone is affected 
by the scrap situation. and now is the time for 
each individual to get every available pound of 


scrap back to the mills. 


* 


MORE SCRAP —MORE STEEL 


Move your scrap to the mills 


SELL IT — SHIP IT—MOVE IT NOW! 
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I he Mallory method of bonding, shown in the sketch. eliminates 












the use of brazing solder, allowing higher currents to be carried 






without overheating the contact. Safe operating temperatures 


are assured, and contact drop and heat development during the 






passage of electrical current are greatly reduced. 










By using silver only where silver is actually needed—on the 





surface — these Mallory contacts effect a saving of money. 






But, no less important, with each silver face bonded directly to steel, which eliminates 






the solder and brazing materials, the contacts are due for a better, longer operating life. 








MALLORY STANDARDIZED CONTACTS 





Best of all. these silver-faced contacts are part of a standardized line that can be con- 


veniently ordered from the Mallory Catalog. You can get them without delay— without 






the expense of special tooling. Send for a copy of the Mallory Contact Catalog. 






IT'S 5000 TO 1 THAT A MALLORY STANDARD CONTACT WILL MEET YOUR "SPECIAL” REQUIREMENTS 







In Canada, made and sold by Johnson, Matthey & Mallory Limited, 
110 Industry Street, Toronto 15, Ontario, Canada 


MALLORY icc 
















The only hook of its k ] in th 
world, this Mallory Contact Data 
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and materials. Free to engineer 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA who write on company letterhead 


$2.50 to others. 
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Standards That Can't Be Measured 


FOR SPECIFYING METALS and other mate- 
rials the designer can turn to the standards of 
the American Society for Testing Materials or 
similar organizations. Merely designating the 
material by a simple symbol consisting of letters 
and numbers assures the engineer that materi- 
als furnished according to that specification will 
fulfill the requirements of service. If upon 
delivery of the material there is any doubt con- 
cerning its qualities it can be subjected to 
designated tests, the results of which will indi- 
cate whether or not the material meets the 
specifications. 

Unfortunately it is not feasible to establish 
easily measurable specifications for all devices, 
mechanisms, and machines. The greater the 
amount of processing, variety of materials and 
complexity of mechanisms in the part, the more 
difhcult it becomes to establish standards of 
worth in the form of specifications. An item as 
simple as a precision snap-action switch em- 
bodies such a complexity of materials, mechan- 
isms and workmanship that it is impossible to 

press its quality and efficiency of performance 

words or numbers. A deficiency in one essen- 

il detail which in itself may not seem to be 
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important will cause unsatisfactory operation 
or early failure. 

It has well been said that, "The essential 
ingredient in any product is the honesty and 
integrity of its maker.” But in addition to that 
essential ingredient there are also the essentiali- 
ties of durability, dependability of performance 
and efficiency of operation. Low price, regard- 
less how low it might be, cannot compensate 
for the lack of any essential qualities. 

One indication of high standards of worth in 
a device or mechanism is its ability to withstand 
exhaustive tests. Even then the results must be 
accepted conservatively. It is difficult to dupli- 
cate in a test all the conditions that will be met 
in service. 

Complete assurance of the merits of a device 
is its satisfactory record of performance in simi- 
lar services. Tried and proved products bear a 
tag that bespeaks quality without reservations. 
The possible higher price is a cheap insurance 


premium against dissatisfied customers. 


d P «uw 
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Wanted: a one-man crew to harvest grain in 
labor-short areas. Cockshutt Plow Co., Ltd., Brant- 
ford, Ont., built such a harvesting combine. But 
trouble-free operation had to be assured on such vital 
turning parts as the shaft between transmission and 
differential. Needed: a flexible coupling to absorb 
shock and vibration. increase shaft life, yet withstand 
grit, chaff and moisture. Impossible?... 


3. 


Look how Morse couplings have been applied to 
such diversified uses as machine tools, material 
handling lifts, oil wells, power shovels and conveyors. 


In your plant or on your consumer product, Morse 
couplings speed production, eliminate bearing wear, 
protect equipment and workers. For that extra attrac- 


tive addition that makes your consumer products sell, 
investigate Morse Couplings, right now. Perhaps . 


2. 


Cockshutt Plow’s unusual coupling need was 
quickly filled by Morse Morflex Couplings. Shock- 
proof, quiet, compact—they take all the kicks the com- 
bine gives, and compensate for misalignment. Other 
Morse Couplings—Silent and Roller Chain, ‘Junior’ 
and Double Morflex, Radial and Marine Morflex— 
are made to thresh out particular problems in your 
business. Just... 


DRC Roller 
Chain Coupling 


. Morflex 
| Coupling 


Radial 


DSC Silent Coupling 


Chain Coupling 


— ou 


You'll get plenty of bright ideas for coupling 
uses from a set of Morse coupling catalogs. Address: 
Dept. 247. Morse Chain Co., 7601 Central Ave.. 
Detroit 8. Mich. Or, for on-the-spot engineering 
advice and aid. write or wire—trained and exper'- 
enced Morse Sales Engineers will call on you. Ask 
to see and hear more about the entire line of Morse 
Mechanical Power Transmission products. 
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Roller Chain Morse -Rockford Silent Chain 
Drives Friction Clutches Drives 
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MECHANICAL 
POWER TRANSMISSION OE 
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Morse-Formsprag 
Over-Running Clutches 
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MORSE CHAIN COMPANY e DETROIT 8 MICHIGAN 


BORG-WARNER 
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tL. I— Buckle pattern on the rear fuselage section of a B-36 airplane. 
hie, are applied through the straps by hydraulic jacks. In 


Static 
this section, the 


Testing Highly Stressed Structures 


sts to insure that highly stressed structures meet load specifr- 


ons, to determine if load ratings can be increased over design 


ls, and to check new construction methods and materials. 


W. B. MILLER and E. H. 


ructures Branch, Aircraft Laboratory, Wright-Patterson Air Force Base 


MEMBERS usually are de- 
WI factors of safety from 3 


or higher, depending on whether 

icipated loading is easy or diffi 
) predict, and on whether the 
JETS structurally simple ot: 
lex, ] if minimum weight and 
mum formance is to be ob- 
d, a f; of safety of 1.0 at yield 
gth l about 1.5 at ultimate 
gth sl l be the aim of the de- 


In | cases, the only method 


: eterm whether the finished 
ches te r specifications is to sub- 
- 
$ approach of design and test 
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3 i 
is widely used on structural members 


of aircraft, with the result that the 
soundness of a design at rated load is 
actually determined. Based on 
data, the load ratings of many struc 
tures often can be increased, and new 
materials and methods of construction 
can be compared with proven designs 


Three types of tests may be used to 


this 


] 


check a structure: static tests av 
namic tests and, fatigue tests 
Static Tests 
Static testing consists of statically 


imposing on 


a plane loads equivalent 
to the dyanamic loads encountered 


1948 


loads based on the dynamic loads encountered in 
skin 


carries the largest part of the load. 


during flight. Each of the major com 


ponents the vertical tail section, the 


horizontal tail section, the fuselage, 
the wings—is 


l | 


calculated design 


the landing gear, and 
placed under the 
load, which is based on the limit load 
the structure. The limit 
are obtained from an ait 
diagram, 


shown in Fig 


factor for 
load factors 
[actor one Ol 


Critical 


1e vertical 


spec d load 
which is 
loads on the 


tail section usually occurs 


wings and t 
at the maxi 
mum maneuver speed, in both the 
and | 
though gust 


the negative direction. 


directions, al 
loads may be critical in 
The maximum 


positive negative 


limit load on the fuselage in most cases 
is during landing, where there is a 


large moment on the fuselage due to 


the force required to spin Ip" th« 
wheels 

Two methods of applying stati 
loads are in general use: The dead 
load method and the hydraulic load 


method. The dead load method con 
sists of piling sandbags or lead shot 
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bags on the structure to be tested. Al- 
though less accurate than hydraulic 
loading, it is still used to some extent 
due to its simplicity, and often is used 
to supplement hydraulic loading where 
it is necessary to divide the total load 
between two surfaces such as the upper 
and lower sections of a wing. How- 
ever, hydraulic application of loads 
provides faster loading, better control 
of loads, and results in more accurate 
readings on failing structures. 
Hydraulic loads are usually applied 
through adhesive tension patches that 
consist of neoprene sponge pads and 
metal base plates cemented together 
and to the surface of the test struc- 
ture. A leverage system connects the 
patches to jacks that are operated by 
hydraulic pressure controlled by valves 
on a multi-station portable control 
panel. This leverage system is similar 
to that used in other methods of hy- 


draulic testing. It consists of a num- 
ber of pantographic beams and "wiffle 


trees" made up of beams, links, equal- 
izing bars, and cables, and is so de- 
signed as to give the proper load dis- 
tribution on the structure being tested. 

In setting up a structure for test, 
patch areas are laid out and marked 
on the external surfaces according to 
the desired location and number re- 


quired. The leverage system is then 
connected, wire resistance types of 


strain gages attached to the structure, 
and the calculated design load ap- 
plied through the jacks. Fig 3 shows 
the test set-up on a wing of a combat 
fiphter plane. Note that some dead 
loads are applied simultaneously on 
the upper surface of the wing—in 
this actually the bottom wing 
surface, since the plane is inverted. A 
plane is usually inverted when being 
tested for positive wing loading, since 
the weight of the wing can be sub- 
tracted instead of added to the load 
that must be applied. Even the largest 
bombers and transports are turned on 
their back in the laboratory. 


On the the load is ap- 
plied through straps, as shown in Fig. 
1. This is a test on the rear fuselage 
section of a B-36. At critical loads. 
the skin tends to buckle because it 
carries the greatest part of the load. 
Even though the skin is thin, the large 
moment of inertia of the section ob- 
tained because the material is located 
a great distance from the centroid of 
the section permits it to resist heavy 
loads 


case, 


fuselage, 


To determine stresses in the 
tures of planes under test, wire re- 
sistance strain gages are attached to 
the members singly or in the form 
of “rosettes”. These gages then are 
connected to 48 channel indicators 


struc- 
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Fig. 2—Limiting load factor on a wing is determined from the loading conditions 
various air speeds. The load at maximum speed (the maximum positive high angiffP 
of attack condition) is usually the limiting factor insofar as positive wing loading #0! 
concerned, while the gust load is the limiting factor with respect to negative loadg@#Ve C 
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Fig. 3—Static test set-up on the wing of a combat fighter plane. 
dead loads are applied to insure proper distribution. 


mented to the structure at all poi 
where failure is expected to ocijfgue 
and connected to the oscillograph. ‘faluab 
each wire breaks, it causes a deflectid ection 
in the galvanometer inside the 0X lan 
lograph. This deflection is recorded diode]: 
paper having timing lines spaced e ea@@oue t 

1/100 second. Thus, it is possible hese 


that can be wired with two gages per 
channel; thus an average reading of 
strain on both sides of a buckled thin 
sheet can be obtained. A wheatstone 
bridge is wired in the circuit. directly 
at each gage, and small resistors used 
in the recorder to balance the circuit. 

The number of channels used dur- 








ing a test varies with the size of the tai exactly where failure started afeinfor 
structure. A total of 480 channels are how it progressed. odifi 
available, but it is seldom that all are In addition, continuous readings airesen, 
required. An average of 150 channels made of the deflection of major irgely 
are used on the wing of a small ponents as loads are applied. pecim 
fighter plane, while 350 channels may Dios "n X 
be required on a large bomber or Nside 
transport. In addition to static tests z nd rat 
If strain gage data is not sufficient — major plane components a num lade ir 
to indicate where failure occurs, a miscellaneous items such as P hat v 
recording oscillograph is used as a seats, exterior doors, and r.dom6 ^f Gun 
sequenometer. Thin wires are ce- are tested, and the entire inter! Wnport, 
g 
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high altitude planes is subjected to 
ressures equal to those encountered 
n flight. Although the pressure in 
si is low, total pressure load on a 
Hane component is high. It is not un- 
sual for the hinges on an access door 
; withstand loads of 20,000 lb. oi 
hore. Also, the bomb bay doors of 
ombers often must be checked for 
egative pressure loads, and the fuse- 
hee of a high speed plane, may be 
ested for water ditching loads. 
Dynamic testing has become a neces- 
ary part of the structural test pro 
pram particularly on airplanes with tail 
ooms and with large masses located 
utboard on the wing panels or hori- 
pontal tail surfaces. This type of testing 
in the laboratory is accomplished by 


ns . “or 
mop tests which are difficult to per- 
ng gorm properly due to the lack of posi 


odve control during the drop. The air- 
planes are instrumented with strain 
pages and electrical accelerometer pick- 
ip units located on the structure. The 
esults of accelerations recorded at lo- 
ations of large masses on the air- 
frame have correlated well with those 
btained in actual landing tests. 
On large aicraft, the accelerations 
xperienced by large masses such as 
fuel tanks, engines, armament, etc., 
cated outboard in the wing, are ap- 
reciably greater than those at the 
enter of gravity of the airplane. Even 
in fighter aircraft with relatively 
tiffer wings, wingtip tanks experience 
icelerations of a greater magnitude 
han those at the center of gravity. In 
ome cases this phenomena dictates the 
sign of the wing structure for nega- 
ive bending loads. 
Fatigue testing of aircraft is a rela 
ely new field, but it is becoming in- 
reasingly important due to aircraft 
eng designed at lower load factors 
ad operated normally at high gross 
eights with high stresses in the prim- 
y structure and with expected cor 
poingespondingly lower fatigue life. Fa 
occumgue testing has proven to be in- 
ph. J iluable in investigations for the cor- 
fletidilttion of fatigue failures, in service, 
XM landing gear structures of several 
rded @odels of aircraft. By controlled fa- 
gue tests in the laboratory the life of 
se gears was increased by simple 




















lic af 


ted aigeintorcements designed to facilitate 
| odifications in the field. Up to the 
ings resent time fatigue testing has been 
or Clreely confined to tests of material 


ecimens, and joints of various ma- 
trials, l'he results of these tests are 
nsider only of qualitative value 


on tind fatio: 


B | use of the data cannot be 
imber ade in d 


ign, because it is not known 


is, Phat values constitute good life. 
— Gunfit tests of structural parts are 
tem W'Portant to determine the resistance 


ER. 





RODUCT 












Fig. 4—The vertical tail surfaces of large aircraft are tested by the adhesive patch 
method. For these tests, the airplane is held in its normal position and the loads are 
pulled off horizontally by cables and hydraulic struts attached to a large permanent jig. 


of materials, types of design, and 
fabrication methods to gunfire. Fir- 


ing tests on structures are conducted 
with the structure loaded for a 
cal flight load condition rather than 
in an unloaded condition inasmuch 
as the characteristic and extent of the 
damage and failure is affected by load 
ing, particularly on materials having 
high notch sensitivity. Gunfire tests 
are particularly important for deter 
mining the suitability of new material 
for combat types of aircraft 
Comparative tests of different’ ma- 
terials cannot | different 


criti- 


be made on 
structural assemblies. This is especially 
true in determining resistance of ma- 
terials to explosive ammunition. The 
volume of internal compartments and 
rigidity of the structure in a normal 
direction to the blast have a direct 
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bearing on the results. The AMC uses 
a box beam of standard overall di- 
mensions for this purpose. These box 
beams are individually designed for 
each material to support the same shear 
and bending moment in order to rep 
resent an equivalent structure, regard 
less of material. One of each spect 
men is statically loaded to destruction 
to determine its actual strength. Dur- 
ing the firing tests the box beams are 
loaded to a standard percentage of the 
actual static failing load. 


Test Results 


The first objective of static testing 
is to determine if the plane is struc- 
turally sound at design load and speed. 
Due to the facts that low design safety 
factors are used, many of the struc- 
tures are statically indeterminate, and 
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Fig. 5—Fatigue tests of landing gears 
have resulted in improving several gears 
that have failed in service, but rational use 
of fatigue life data has not yet been 
adapted for design. In this test, the load 
is applied through hydraulic cylinders. 


that defects in material and faulty 
workmanship may cause failure, one 
of the five major components of a 
plane usually fails at about 80% of 
design load conditions. Of 71 air- 
planes tested over the past few years. 

1. Sixty airplanes or 84.5% experi- 
enced one or more structural failures 
below design load in at least one of 
the five major structural components, 

>, Forty-one airplanes or 57.7% ex- 
perienced more structural 
failures below design load in at least 
> major! components 

3. Sixteen airplanes or 22.5% expe- 


one or 


rienced one or more structural failures 





below design load in at least 3 major 
— 

Ten airplanes or 14.1% experi- 
d one or more structural failures 
below design load in at least 4 major 
"es. 

Two planes or 2.8% experienced 
one or more structural failures below 
design load in all 5 major components. 


Of particular interest in this study 
is the fact that failures occurred in 
the front spar of one wing between 
90 and 95% of design load although 
the stress analysis showed that the 
failed portion had a margin of safety 
of +-38%. In one instance the fuselage 
of a fighter airplane failed during 
laboratory tests at 85% design load 
although the stress analysis showed 
that the margin of safety at the point 
of failure was approximately +-50%. 


The results of this study is conclu- 
sive evidence of the necessity and justi- 
fication of structural testing from a 
safety viewpoint. Since the extensive 
number of aircraft structural com- 
ponents tested represents almost every 
major aircraft company in the coun- 
try, this study proves that, even with 
the extensive knowledge of and expe- 
rience with the design of present ty pes 
of structures, it is necessary to test the 
complete airplane. 

Upon failure of any of the major 
components, the section is reinforced 
or redesigned and re-tested. In "beef- 
ing up" the section, the paramount 
objective is to obtain a section 1.) 
that can be put into production with- 
out difficulties in tooling or assembly ; 
and 2.) that is strong enough to carry 
the load with a factor of safety of no 
more than about 1.5. 

When the design has been perfected 


to the point that no failures result 
at design loads, the plane is then 
tested to destruction. On the results 


these tests is based the final load 








Fig. 6 


The end result of static testing often is the re-evaluation of load ratings. The 


plane represented by this load factor curve was capable of carrying greater payloads, 


and new load ratings have been issued. 
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factor of the plane with various pay 
loads. If the structure cannot be ip 
proved to meet design perform 
the limit load factor is reduced gg 
restricted. If, as is more often t 
case, the structure is stronger th 
necessary, the load factors are jg 
creased with the result that plane pe 
formance is improved. In the caseq 
one transport airplane the payload 
increased 9,900 lb. by simple reir 
forcements of the fuselage after it wal 
determined in the tests that the wing 
tail, and landing gear were satisfacto, 
as designed for 114 per cent desigg 
strength. The military load of a bom 
bardment airplane used  extensivel 
during the past war was increased b 
approximately 1200 lb. as the resul 
of structural tests. Fig. 5 graphicall 
illustrates one such result. 

Also, static testing is the most aca 
rate method of checking new designs 
For some planes, wings constructe 
from thick magnesium sheets 
been proven practical, as have ot 
fabricated from low pressure laminated 
plastics and glass cloth laminate 
plastics. The relative merits of thin 
skin construction in which much 0 
the load is transmitted to the sp 
and of thick skin construction in whid 
the major portion of the load is carrie 
by the skin can be determined. 
results of these and other improve 
ments in plane design ultimately 
reflected in commercial aircraft. 

Finally, the static test laboratory i 
the proving grounds for the larger 
higher speed planes that 
stantly being developed, because fail 
ure at less than design load in larg 
highly stressed structures is many time 
a result of size. With the adve 
of these larger and faster air raft, i 
becomes more difficult to simulat 
flight conditions in the laborator 
One of the major problems confront 
ing the test engineer are the elevated 
temperatures c aused by wind flow : 
sub-sonic and supersonic sp Pré Prob] 
liminary studies of the — etl 
heating of aircraft structures at supe" N 
ith 
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are con 





















sonic speeds indicate that the tempe 

tures may be appreciable. estin ndei 
these aircraft is complicat 1 DY * 
fact that the temperatures due to seramllter 
dynamic heating vary o the al tior 
craft. Inasmuch as the ph ical prof 
erties of commonly used aluminu! 


alloys falls off aims with ten 
perature and time at temperature, 4 
that gradient temperatures may $ 
high internal or secondary stresses ! THI 
the structure, this will be a difficugPorts 
problem to solve for static L 
testing at proper temperatures. 1 
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edilinsfo, 
this problem is solved ma ell tt —E 
the progess made in the des: :n o£ 50g 7n « 
speed aircraft. 2 
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RODUCT 





ig. \—Roller coating machine for applying resin adhesive to laminations. 
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Resin Bonding of Silicon Steels 
In Electrical Laminated Cores 


Problems encountered in the development of a satisfactory 
Nethod for bonding silicon steel laminations in electrical cores 

ith a thermoplastic resin adhesive. Electrical considerations 
Aderlying magnetic core design are reviewed. Effects of 
ifferent annealing treatments on quality of the surface con- 
ition and magnetic properties of silicon steels are discussed. 


S. B. ASHKINAZY and J. J. PREISLER 


Sperry Gyroscope Company, 


IGN of electrical apparatus, 


eing exerted continuously 
size and to improve the 
ciency of rotor, stator, and 
ores through better utili 
terials, processes, and con 
hniques. 
these efforts is the adop 
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Division of the Sperry Corporation 


tion of resin bonding in the production 
of laminated magnetic cores. The usc 
of an adhesive for bonding electrical 
laminations offers several advantages 
not possessed by riveting or bolting 
Rivets or bolts tend to short out inter 
lamination insulation and often 


part of a closed loop, which under a-i 


torm 
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laminations dry 





on wire mesh conveyor belt. 


operation causes a serious loss of elec 
trical energy. Rivets or bolts cannot be 
used on many small rotors and stators 
because of lack of space. For these ap 
plications resin bonding can be utilized 
with much advantage. 

Before proceeding with the develop 
ment of resin bonding of laminations, 
it is desirable to review briefly the ele 
trical considerations underlying mag 
netic core construction. 

The losses occurring in a-c magnetic 


cores consist of two components, the 
hysteresis loss and the eddy current 
loss. The hysteresis loss is the ele 
trical energy used up in the rapid re- 
versal of flux in alternating current 
operation. It is represented by the 
hysteresis loop formed in one complete 
cycle. The eddy current loss is the 


electrical energy dissipated in the ma- 
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Table I—Typical Properties of Electrical Steels —8 
ect 0 
O 
Commercial Grade, Annealed Condition wed 
Magnetic Properties ' — — — — e by 
at 60 cycles, 10,000 gausses l'rans- l'rans- . Trans-  Trans- ht 
Armature Electrical Motor Dynamo former 72 former 65 former 58 former 5) N^ E 
MEM Bor. 
Whe 
Silicon content, percent 0.5 1.1 £:5 9.4 5 4.1 4.3 4.( nent! 
Total core loss, watts per Ib "44 requi 
0.014 in. thick 1.227 1.114 0.954 0.790 0.675 0.619 0 548 049 [d 
0 0158 in. thick 1.471 1.289 1.096 () SRI 0. 790 ne 
0.025 in. thick 4 1.92 1.602 1.227 1.039 0.943 ce. | 
Hysteresis loss, watts per lb bs: — uw. 
0.014 in. thick 0.741 0.852 0.709 0.572 0.470 0.426 0.385 0.345 —* 
0.018 in. thick 0.702 0.834 0.813 0.646 0.564 dde 
0.025 in. thick 0.839 0.781 0.777 0.651 0.642 utor 
IT 
Eddy current loss, watts per lb Whe: 
O 014 in. thick 0.48 0.262 0.245 0.218 0.205 0.193 0.163 0.149 lam 
0 018 in. thick * 0.769 0.455 0.283 0.240 0.226 ven te 
0.025 in. thick * 1.087 0.821 0.450 0.388 ). 301 i 
Resistivity, microhm-cm 19 2¢ 42 50 56 29 62 6) iS pro 
Hardness, Rockwell 30T 38 46 64 66 67 69 7 el sh 
Tensile strength, 1,000 psi 44 50 68 70 80 72 /6 ls Di 
Elongation in 2 in., percent 25 22 14 12 8 6 — abad kled 
Density without surface oxid. 83 [9 7.70 7 .6t 7.62 / .60 , 28 ; m ! 
Density with normal surface oxide 7.76 Ai 7.63 7.58 7.53 7.52 7.50 48 gung 
Cost per 100 Ib, dollars approx 4.93 5.43 6.18 7.13 75 8.68 9.28 9.58 Miüfficu 
etal b 
sults 
sis d i : T -— Buyit 
terial in the form of an PR loss as Mechanical strains and edge burrs furnished by the mill or warehouse 5 ES. 
a result of currents induced by the re- produced during punching greatly af- hot-rolled and annealed sheet with i “i 
: _ J : č O D / m : : i M 
versal of flux. These losses not only fect the magnetic properties of the ma- the characteristic mill oxide or scale o m 
increase required power input and terial; the hysteresis and eddy current its surface. Annealing of the lamin * 
thereby lower efficiency, but also cause losses and the magnetizing current are tions further adds to the surface scale uld 
considerable heating of the core and all increased, and the permeability de- The scale is partially magnetic and at * 
windings. creased. Core losses and exciting cur- high flux densities carries appreciable s 
Both hysteresis and eddy current rents may be as much as 35 percent flux, which leaks from the core mate. » of 
losses increase with the frequency and greater in the punched than in the un rial proper, resulting in a hysteress + lem; 
the maximum flux density attained. punched sheet, depending upon the loss in the scale. The scale being por- e 
E a 1 ac 
For any piece of apparatus, it is obvi- material, thickness, size and shape. ous, also permits the eddy currents in alge 
ous that these electrical requirements Annealing of laminations after the individual laminations to combine, The 
are fixed and cannot be varied to ob- punching and all other mechanical resulting in greater eddy current los. at 
tain an increase or decrease in the work restores the optimum magnetic To provide greater interlamination rc- om 
magnetic losses. Magnetic core losses properties to the material. Also, an- sistance, an insulating varnish wa 
however, are also functions of the type nealed laminations are much flatter usually applied over the surface scale a 
J 6 : è A 2 r4 J P 
of material used, its processing and than unannealed laminations and can of the annealed laminations. Pre-va jc 
heat-treatment, the thickness of the be assembled into a denser stack. nished electrical sheets are availabl —* 
laminations, and the interlamination Eddy current losses can be reduced for the production of laminations 


insulation, all of which can be varied 


within limitations to effect a decrease 
in magnetic losses 

Hysteresis and eddy current losses 
for several commercial grades of elec 
trical silicon steel are given in Table I. 
The values given are for material in 
the annealed condition, as measured 
by the Epstein test. It will be noted 


as the silicon 
Also, the higher the 
silicon content, the the steel will 
age im magnetic Aging 
usually causes an in core 
and a reduction in permeability. Aging 
is practically negligible for silicon con- 


that core losses decrease 
content increases. 
less 
properties. 


increase loss 


tents greater than about 14 percent. 
The higher silicon steels, on the other 
hand, are more difficult to punch, cut 


down die life and cost more. The se- 
lection of any one grade of steel be- 


comes a compromise between cost and 
desired performance. 


86 


by using magnetic materials of high 
electrical resistivity, and by construct- 
ing the core of thin laminations with 
each lamination electrically insulated 
from the others to prevent the small 


eddy currents from combining and 
causing large losses. The eddy current 


loss varies approximately as the square 
of the thickness of the lamination. 
But there is a limit to the reduction in 
thickness of laminations. 

If the material is too thin, the space 
occupied by the insulating layers be- 
comes excessive in relation to the total 
space of the core. Also, thin sheet ma- 
terial more to manufacture, to 
punch and to assemble. As a balance, 
sheets having a thickness of 0.012 to 
0.018 in. are employed for cores oper- 
ating at 60 cycles, 0.007 to 0.010 in. 
at 400 cycles, and less than 0.007 in. 
for higher frequencies. 

Electrical silicon 


costs 


steel is normally 
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need not be annealed after stamping: 

For best results, however, the milf 
scale should be entirely removed by 
pickling, and the surface reinsulated 
with a thin nonmagnetic refractory in 
sulation. Such a material is also avail 
able from the mill or warehouse. 
is a hot-rolled silicon steel sheet, an 
nealed and pickled of surface scale 
and coated on both sides with an €x 
ceedingly thin, inorganic type insula 
tion that is heat and oil resistant, an 
capable of withstanding an annealing 
temperature of 1400 F after stamping 

Only electrical silicon steels coat 
with this so-called heat-proof insula 
tion are employed at the Sperry Gyr? 








scope Company. In addition to 3! 
fording optimum magnet: perform 
ance and an improved stacking fac 
tor, this material obviates th need fo 
varnishing the individual limina we,» 
after annealing. Before adopting Ee Adr 
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—=Bit-proof type of "core-plated" mate- 
| Sperry ran extensive tests on the 

«t of the inorganic coating on die 

Of the material approved, tests 

wed a distinct improvement in die 

$: by one manufacturer, and a very 


- Mot reduction in die life by the 
“ers. 
When laminations are bonded by 


nenting, Fig. 2, no other insulation 

required, as the adhesive provides 

necessary interlamination resist- 

e. In obtaining the best stacking 

tor, it is a distinct advantage not to 

ve any coating on the lamination in 
lition to the adhesive. 

When Sperry adopted resin bonding 

J laminations, much thought was 

ven to the type of sheet to use with 

5 [Bs process. Regular hot-rolled silicon 

el sheet was first tried. This sheet 

ys punched, annealed, and acid 

. Bkled to remove surface scale. Acid 

g [kkling of silicon steel proved to be 

lifficult operation, since it etches the 

¢tal badly and produces nonuniform 


sults, 
- Buying sheet pickled and coated 
lih à rust preventive at the mill was 
ili thought of. Since all laminations 
ina tre to be annealed after fabrication, 
à e oxide produced during annealing 
; mould also have to be removed by 
m kling to provide a clean surface for 

menting. Finally, the heat-proof 


t 


A of core-plated steel was adopted 
[er laminations that were to be bonded 
E í th adhesive as well as for those that 

ere still to be joined mechanically 
nc The first attempt to bond lamina- 
Ẹns with an adhesive resulted in only 
Ppoderate At the start, Car- 
Jie and Carbon Chemicals Corp.'s 


SUCCESS. 


il 







nylseal Adhesive MA 28-14 was 
ed. This adhesive is a modified 
yinyl acetate resin. It was first 





— 
ot — 
fac i 2 x a 
— — — 
$. 2—Cor 
B Adhesive provides necessary 
94 opr: i 
| DUCT | NGINEERING — NOVEMBER, 














ructions of resin bonded laminations before grind- 
interlamination 





applied by dipping, but later by spray- 
ing to obtain more uniform results. 
Essentially, the process consists of 
hanging the laminations on a rack, 
spraying both sides with a uniform 
wet coat of adhesive, and air drying 
for 1 hr or baking at 325 to 350 F 
for 10 to 15 minutes. 

After drying, the laminations are re- 
moved from the rack and placed in a 
core assembly fixture without the ap 
plication of pressure, Fig. 3. The lam- 
inations, complete with fixture, are 
then baked at 325 to 350 F for 40 
min in an air circulating oven. The 
fixture is then removed from the oven, 
tightened to bring the assembly to size, 
and allowed to cool under this pres- 
sure. The core when cold is removed 
from the fixture, and any excess ad- 
hesive is wiped off with acetone. 

Shortly after introducing this proc- 
ess many of the cemented lamination 
stacks came apart during the grinding 
operation. The cause was traced, in 
part, to the spraying of too thin and 
uneven a adhesive resulting 
from the operator's inability to see the 
transparent film that he was spraying 
To overcome this difficulty, a spirit 
soluble red dye, National Aniline 
Company's "Oil Red O", was added 
in the ratio of 1 ounce per gallon of 
unthinned Vinyl-seal MA 28-14 ad 
hesive. The operator could then judge 
the thickness and uniformity of the 
film he was spraying 

As a further development, a 
coating machine was built to apply the 
adhesive, Fig. 1. The machine dropped 
the coated laminations on a 


coat of 


roll 


corru 
gated wire-mesh conveyor belt to air 
dry. Here again, the dye permits easy 
inspection and rejection of improperly 
coated laminations. 

Perhaps the most serious disadvant 


ai Pp 
Sa 


G 


Open 
fixture 


resistance. 
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Fixture open with 
stack in place 7 


age of the Vinylseal adhesive then 
employed was its low softening point, 
approximately 65 C. At eleva:ed tem. 
peratures, the softened adhesive per- 
mitted rotor laminations to slip when 
operating at high speeds. 

It was known that certain of the 
thermosetting phenolic resins have a 
limited compatibility with the modi- 
fied polyvinyl acetate resins and will 
raise their softening point. A test 
program, therefore, was undertaken to 
find the most suitable resin and its 
optimum concentration. It was found 
that the addition of only one percent 
Bakelite Resin BV-9700 to the Vinyl- 
seal adhesive is sufficient to raise its 
softening point to 110 C. Shear and 
impact strength are also improved. 
Thus the adhesive formula became 99 
percent Vinylseal MA 28-14, 1 per- 
cent Bakelite Resin BV-9700 by vol- 
ume, and } ounce per gallon of "Oil 
Red oO” dye. 

The new adhesive generally 
successful in producing satisfactorily 
bonded cores. Every so often, how- 
ever, the cemented stacks delaminated 
during grinding. Partial improvement 
resulted when the annealing, degreas- 
ing, cementing, and grinding opera- 
tions were performed with greater 
care. Further investigation disclosed 
that the annealing operation could not 
be relied upon to produce the type of 
surface necessary for resin-bonding. 

In the annealing operation, the lam- 
inations are packed in a steel container 
with cast iron chips, sealed with fire 
lay or sand, brought up to 1380 F 
and held at temperature for about two 
hours. The laminations are then cooled 
o 1000 F at a rate not exceeding 50 
deg F per hour, and are further cooled 
to 400 F at about 100 deg F per hour, 
without disturbing the seal. At 400 F 


was 


Fixture closed 
ready for oven 7 








# 


e 
e 


Fig. 3—Fixture for bonding laminations after application of the 
resin adhesive. Laminations are held in fixture without pressure. 
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Fig. 4 


the container cover is removed to 
hasten cooling to room temperature. 
Although the steel was 
coated on both sides with a smooth, 
tightly adherent, heat-proof insula- 
tion, the annealing process caused the 
insulation to powder sufficiently from 
time to time to produce faulty bonding 
with adhesive. This powdery surface 
in no way affected the interlamination 
resistance when the laminations were 
joined mechanically, but was not good 
enough for resin bonding. Examina- 
tion of the delaminated interfaces re- 
vealed that separation did not take 
place in the adhesive, but rather be- 
tween the steel and its oxide coating. 


silicon 





Hysteresis loop on cathode ray oscillograph determines relative core loss. 


Thus, if trouble-free stacks were to be 
produced consistently, some means of 
removing the powdery surface had to 
be found. 


Improvement of Surface Quality 


In a program instituted for improv- 
ing the surface quality of annealed 
laminations, efforts were first directed 
at surface improvement by chemical 
and mechanical cleaning. Various acid 
pickling solutions were employed. 
Many were found to be effective in re- 
moving surface residue. Such cleaning, 
however, attacked the base metal to 
such an extent that the thickness of the 


laminations was seriously reduced. 





Table Il—Results of Hysteresis Loss Determinations 





Hysteresis Reduction Reduction 


Sample Loop Area, in Area, in Area, 
sq. in sq. 1n. percent 
Unannealed s 0.647 
Box annealed at 1380 F and slow cooled 0.536 0.111 17.0 
Unannealed 0 647 
Box annealed at 1250 F and slow cooled 0 507 0 140 21.6 
Unannealed 0.722 
Box annealed at 1380 F, slow cooled, and tumbled 0 672 0 050 6.9 
Unannealed . 0 718 
Salt bath annealed at 1480 F and water quenched 0 665 0.053 7.4 
Unannealed 1.270 
Salt bath annealed at 1480 F and slow cooled l 054 0 18¢ 14 7 
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Alkaline cleaning, both electro} 
and simple immersion in hot solutig, 
proved ineffective. Mechanical dex 
ing by tumbling was then investigate 

The laminations were cha ved in 
a Sturgis Roto-Finish wet tumbli; 
barrel with polishing stones and 
soap solution, and tumbled for 15 p 
at about 12 rpm. The tumbled laminie lam 
tions were fairly clean, and sugli atn 
quent test showed that they could Ms. 
readily bonded. This process, howedlis dL 





asfact 
perti 
ent 1 
uld b 

cem. 
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Tests 

























































presented new problems. Separati aterial 
of the laminations from the polishidl- OP 
stones was difficult and many laminglt con 


tions were damaged because of inte 
locking. While additional work mig 
have resulted in a solution of the 
difficulties, this program was dropp 
when electrical tests showed that tu 
bling increased the hysteresis loss q 
the annealed laminations. 


ty gas 
prové 
nealir 
d hy: 
ied, 1 
Ips a 
meal 
owed 
nealit 
n Wi 































In the electrical tests a cathode + 
oscilloscope circuit, Fig. 4, designed { 
produce a hysteresis curve of a lag 
inated core, was used to determine tosp! 
effect of deviations from regular agg Man' 


nealing practice on the magnetic proj ader ] 






erties. All test work was done with Pogen 
standard stator lamination. After pogs W! 
essing, the laminations were coa e hig 
with a thin film of insulating varnisġf? "On 
A toroidal core of 30 laminations gesent 
the stack was built up. A layer œ P" 
varnished cambric insulation. «a4 *? 
wound around each stack to insula duce 
the primary winding of 166 turn: q^ «€ 
No. 25 copper wire from the seconda "s !! 
of 35 turns of No. 36 copper wire E 





The areas of hysteresis loops o 
tained on the cathode ray tube wel 
accurately determined with a plad 
imeter. With this data the core loss 
of the differently processed lamin 
tions were compared. The reduction 
area obtained with conventionally ba 
annealed laminations as compar 
with unannealed laminations was s$ 
lected as a reference to which all oth 
reductions were compared. To avo 
possible errors resulting from a chang 
of amplifier characteristics over 4 P 
riod of time, a new set of measu 
ments was taken on the reference sa 
ples for each determination. In Tab 
II are given the results of such dete 
minations. 

Since chemical and mechanic 
cleaning produced unsatisfactory ! 
sults, the next logical step was 4! 
evaluation of the annealing proc 
At the suggestion of a supplier of si 
con steel, the effect of a reduction 


ted f 
Prio: 
th h 
val | 
lerab 
om tl 
ref. 













annealing temperature was 1nV63 
gated. A batch of laminations ¥ 


box annealed in the conventional mal 
ner, except a temperature o! 250 w 
employed instead of 1380 F. Bg. s 


teresis loss determinations  reve2" the 











üsfactory restoration of magnetic 
opertics No appreciable improve- 
ent in surface condition, however, 
uld be detected and several stacks 
cemented laminations broke apart 
der an improvised rapping test. 
Tests were then performed in which 
¢ laminations were exposed to vari- 
s atmospheres and packing medi- 
s. Annealing laminations in a 
sed box in still air, with no packing 
aterial, resulted in poor surface qual- 
Open annealing in a continuous 
It conveyor furnace under a cracked 
y gas atmosphere showed only slight 
provement over conventional box 
nealing in cast iron chips. Nitrogen 
i hydrogen atmospheres were then 
ied, i combination with cast iron 
ips d alumina packings. While 
nealing in a nitrogen atmosphere 
owed considerable improvement over 
nealing in air, the only satisfactory 
n was obtained with a hydrogen 
mosphere and alumina pac king. 




















ed ( 






E Many laminations were proc essed, 
prog der labor atory supervision, in a hy 
ithgogen atmosphere and alumina pack- 
volt with excellent results. Because of 
o e high cost and the laborious pre- 
cnicputions required to avoid the hazards 
ns gesent in using hydrogen at 1380 F, 
er d process was not deemed an accept 
4 ble solut lon. 
sulagi Since it is known that a satisfactory 


ns @ttace condition can be obtained on 
ndigetts in scale-free hardening when a 
re, eutral salt bath is used heating 
s d dium, this process was next investi- 
weed for possible use. 

pg Prior experience with neutral salt 


laf 
los@fth heating indicated that the re 


min oval ot solidified salt residue is con 
* lerably facilitated by a water quench 
om the molten salt bath temperature. 
pard herefore, in the first attempt at salt 
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nealed laminations on stacking arbors being immersed 
ining bath maintained at about 190 F 
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bath annealing a water quench was 
used. The normal annealing temper- 
ature, however, was raised by 100 deg 
F in an effort to compensate for the 
rapid cooling and its effect on the mag- 
netic properties. Excellent surface 
quality was obtained in a batch of lam- 
inations annealed in a neutral salt 
bath at 1480 F for 30 min and then 
water quenched. As shown in Table 
II, the magnetic properties showed in 
sufficient core loss recovery. 

Next, a new batch of laminations 
was annealed in a salt bath at 1480 F 
for 30 min and then transferred to an 
electric furnace at 1250 F, where it 
was furnace cooled at a controlled rate 
to room temperature. The resultant 
recovery in core loss was comparable 
to that achieved with conventional 
pack annealing. The slow cooling, 
however, caused solidification of the 
molten salt around the laminations 
and produced a cemented mass that 
was extremely difficult to clean. 

Chemical analysis of the molten 
salt and salt residue revealed no dis- 
crepancies that could account for the 
reduced solubility. Other salts were 
tried under similar conditions, with the 
same results. Apparently the cleaning 
problem was caused by the mech: inical 
cementing of the solidified salt and 
was aggravated by the oxidation of the 
salt during slow cooling 
elevated temperature. 

Many cleaning solutions were tried 
in an effort to find a satisfactory proc 
ess for removing the salt residue. The 
results were so promising with E. F 
Houghton’s Cleaner No. 245, which ts 
an alkaline base cleaner with added 
wetting agents, that it was decided to 
apply this cleaner to conventionally 
box annealed laminations 

Box annealed laminations of the 


from the 


Fig. 6 
rinse after having been immersed and bathed in cleaning solution. 


temperature. 
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poorest surface quality were placed in 
an aqueous solution of 6 to 8 ounces 
of cleaner per gallon, maintained at 
about 190 F, Fig. 5. The laminations 
were immersed for 30 min, with oc- 
casional agitation, and rinsed in hot 
water. (In production, the hot water 
rinse is supplemented with a pressure 
spray rinse, Fig. 6.) The surface qual- 
ity was found to be excellent with no 
trace of loose residue. Cores made up 
with these laminations could not be 
separated by either an improvised 
rapping test or in grinding. 

To check the effect of longer periods 
of immersion on the base metal, lam- 
inations were allowed to remain in the 
cleaner for five hours. No attack was 
evidenced. 

Since box annealing offers obvious 
advantages over salt bath annealing 
for large quantities of intricate lam- 
inations, the solution finally adopted 
was to retain the conventional anneal 
ing process and to clean as described 


in the previous paragraphs. Many 
thousahds of laminations have been 


successfully processed by this method 

On occasion, some difficulties are ex 
perienced with slight shifting of lam 
inations in = cemented core during 
grinding. Apparently this shifting re 
sults from ihe softening of the thermo 
plastic vinyl resin at the excessively 
high temperatures created in grinding 

While greater care im coolant appli 
cation and grinding procedure does re 
duce the occurrence of shifting, the use 
of a thermosetting resin would allow 
greater leeway in processing. An in 
vestigation of a suitable thermosetting 
adhesive is now in process. The one 
drawback in the use of thermosetting 
resins for bonding of laminations is 
that a more expensive, spring-loaded 
type of fixture is required 





Laminations entering the supplemental pressure spray 
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Constant Mesh 


Transmission. for 


750 Horsepower 
Bulldozer 


Constant mesh transmission used in the Model A 
Tournadozer transmits 2,000 lb-ft and provides 4 
forward and 4 reverse speeds. High speed in each 
direction is 12 times low speed. Input and output 
shafts are on the same end of transmission. Unit, 
mounted on rear of drive housing, can be removed 
without disturbing other parts. The 93,000 Ib ma- 
chine is driven at speeds up to 15 mph in either direc- 
tion by a 12 cylinder Packard engine originally built 
for PT boats. Engine develops 750 hp at 1,800 rpm 
and is equipped to run on butane. Fuel is carried in 
liquid form and vaporized as needed by waste heat 
from the engine. Consumption at full load is ap- 
proximately 30 gph. R. G. Le Tourneau, Inc., also 
build a 600 lb-ft transmission for smaller machines. 
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at left. Since gears are constantly enmeshed it is not nece 





Ist F 


Mind I 
TRANSMISSION SPEEDS are changed by moving gear levé 


ind F 
ith F 


Aist R 


sary to synchronize gear speeds or operate an engine dut. i 


When the steering lever is pulled back, the right side steeg 
Hth R 


ing clutch is disengaged and left wheel brakes arc disco 
nected. The rate of turn to the right can then be increase 
by pressure on the brake pedal which now applies only rig 
wheel brakes. Pushing the steering lever forward causes a K 
turn. The blade is raised or lowered by an electrically {rive 
hoist controlled by pressing a toggle switch up or down. 


Propuct ENGINEERING Novemser. 19 





ird R 


AT 
heli 
thei 


Ove! 


Pre 





pter nS i cung 


HELICAL GEARS are cut on a modification of the Maag uniform bearing. Mating gears are offset to relieve load on 
system. Teeth are shaved to a slight crown to provide more the toe of the teeth. 


Clutches 
Engaged Gears u 


C and LF Sinto Cim, Cint ' out, C out to LF out, LF tt 
E and LF a * ou 2 01 oL ut, LR out to LF out, LF tc 
xd F C and HF 3 in to C in, C in to C out, C out to LF out, LF out to LR out, L u HF out, HF out to HF in, HF 
ith F E and HF 3 in to E out, E out to LR out, LR out to HF out, H out to HF in, HF in to O 
Ist Reverse C and LR 2 in to C in, C in to C out, C out to LF out, LF out to LR out, LR out to LR in LR in to O 
E te 
C 
E 


UO 


i lnd Forv 


and LR 3 in to E out, E out to LR out, LR out to LR in, LR in to O 
and HR = in to Cin, C in to C out, C out to LF out, LF out to HR out, HR out to HR in, HR in to O 
; and HR 2 in to E out, E out to LR out, LR out to LF out, LF out to HR out, HR out to HR in HR in t 


ird R 
mith R 
A TYPICAL Tournamatic transmission consists of 2 sets of inner gear. Shaft E is input and shaft 9 is output. Shaft C 
helical gears mounted on 7 shafts. Inner gears are fixed on is used for speed reduction. Forward speeds are obtained 
their shafts and outer gears are on splined sleeves fitted through shafts LF and HF. Reverse speeds are obtained 
over the shafts. Clutches connect each outer gear to its through shafts LR and HR. (continued on next page) 
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Bulldozer (continued) 
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CONSTRUCTION of all transmission clutches is identical to the outer gear sleeve, and the inner and outer gears rotat ( 
but plate sizes are selected to suit torque to be transmitted. together. When air pressure is released, the spring retract á 
lo actuate clutch, air, admitted through the rotatable fitting, the pressure plate and releases disks. Rotating the diaphragn | 
forces the diaphragm and pressure plate assembly to the assembly within the housing adjusts the clutch. The lock 

ght. This clamps the disks together. The lined disks are ing device consists of a thre aded clamping ring bolted t 
* lined into the housing and the plain disks are splined into the diaphragm assembly. Tightening the bolts clamps th 


the hub. Clamping the disks locks the hub and housing thread flanks at 
| 
4A 


s | WI 





ightly 
tht h 
lo 
WHEEL BRAKES contain external splines on revolving POW ER IS TRANSMITTED to the wheels t! gh agf: gu 
: aei i lever Mbit 
ined dis h g plines in the brake drum. In operated steering clutches, actuated by the steering veg " 
j ! n j 1 x 1! if Mer 
ernal splines on fixed plain disks engage splines on the | hesc * hes are similar to transmission clutch Al 
: nd oA con 
hub 1 lir pressure is pp ied to an annular neoprene s ipplied through revolving fittings on outboard end OR, i 
| l l i i AP, : ler } 
iaphra Ihe brake is adjusted by rotating the threaded driven pinion shaft. Metallic friction surfaces runnin (f 
hd ! : . theg: for 
hub ring. Clamping the hub ring to a threaded locking are used in all clutches and brakes. One clutch ade 
i baa ui Bu ; ' es : Mpor 
ing locks the adjustmen right wheels; the other, the left. 
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Swivel vise 


odified “Scotch Yoke’ Drive for Hack Saw 


A modified “Scotch Yoke” mechanism operates and 
feeds the blade of the Hand-I-Hack portable power 
hack saw. Maximum capacity is 3 in. square steel bar. 
Minimum thickness of cut piece is approximately 
0.020 in. 
any angle between 90 deg and 45 deg to the center 
line of the work. Adjustable counterbalance permits 


A swivel vise can be set to make cuts at 


Lifting component--~. 


Position of roller 
on cutting stroke 








— 
ea 
il 

H 


W FRAME slides on guide bar B which can rotate 
ghtly ut pivot C. Spring counterbalance D, when in 
ght hand position, compensates for weight of saw frame 
d guide bar in horizontal and upward cutting. In left 
‘ition, /) reduces feed pressure for cutting thin tubing etc. 
ller R revolves about center E and drives the saw frame 
| Ccontac' with the sides of slot $. On the cutting stroke, 
ler R presses against the lower side of slot $. The result- 
t force perpendicular to the slot divides into a sliding 
mponer: parallel to guide bar B and a feeding component 
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the saw to cut horizontally through a vertical piece or 
to cut upward from the bottom of a horizontal piece. 
Swivel vise will grip the work and thus support the 
saw when cutting heavy stock in a rack or fixed pip- 
ing. When a cut is completed, the saw frame trips 
the motor switch. The 43} lb tool is made by Lipe- 
Rollway Corp., Syracuse, N. Y. 


Position of ro/ler 


konge of cou nferbo/ance 
on return stroke 


position 
Lifting effect ~_ 4 


* — — D-Counfer- 
Slo*S Guide bar B feeding effect œ= 


balance 
Guide bar 
pivot C 


Si lioli. ng 
component ©; 





tangent to a radius through pivot C. The sliding component 
overcomes friction and pulls the blade through the cut. 
The feeding component combines with the effects of coun- 
terbalance D and the weight of saw frame and guide bar to 
produce the feed pressure. On the return stroke, the roller 
presses against the upper side of the slot. The resultant 
force then produces a sliding component which returns the 
saw frame and a lifting component which combines with 
the weight of the parts and the effect of the counterbalance 
to lift the blade from the bottom of the cut. 


(continued on next page) 
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Hack Saw (continued) 
-S/otS -Felt lubricating Strip 
Friction ' 


plugs N--. 





Saw fame., 





ADIUSTING SCREW F controls feed 
pressure and blade lift on the return 










i ss 
stroke by varying the friction between 
guide bar and saw frame. Increasing ky __ “ies 
this friction increases the required force EI 
i i E 

) for reciprocating the saw. — a el 
com} onents [for reci] ( g Guide bar B 
Ihe resulting increase in roller forces = 








increase the feeding and lifting com- E 
ponents. A similar increase in feed —— 
pressure occurs when resistance of the "— n" 
work increases because this also in- 
creases the sliding force component on 


the cutting stroke. 


Adjusting screw F 











Two Speed 


Mechanical 
Jack 








Eccentrics and ratchets move the ram 
of a mechanical jack under load. 
When not loaded, the ram is moved 
at a higher rate by a cable and pulley 
system. The device was developed 
by George Bronson of the Douglas 
Aircraft Co. for bracing bombs in 
airplane bomb bays. 


TO TAKE UP SLACK between jack 
and load the cable is pulled continu- 
ously, causing crank D to rotate until 
it is in a straight line with cable pull 
as shown by dashed line. Cable and 
pulleys A act as a tackle to advance the 
ram B. When resistance becomes too 
great to overcome by a direct pull, the 
cable is released and spiral spring C 
returns crank to position shown in full. 
When the cable is again pulled, the 
pawl P engages ratchet E, thereby ro- 
tating shaft F. Rotation of F causes 
eccentrics G and H to move pawls 1 
and J back and forth. These pawls ad- 
vance ram B. Back pressure on pawls 
I and J cannot cause shaft reversal. To 
release the jack, pawls Z and J are 
lifted clear of teeth by handles. 
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rankless Compressed 


Ar Motors 


ompressed air motors, dev eloped by 


id., High Wycombe, England, have 


jock with no crankshaft or connecting rods. Motion is 


liptical cams. Motors are made to develop 3 hp, 6 hp 
nd 30 hp. The 3 hp motor has 3 cylinders, others 
ave 6. The two smaller motors operate at 1,200 rpm 
nd the larger at 700 rpm. The 30 hp motor (above 
ight) consumes 20 cfm of free air at 80 psi per horse- 
wer developed. On this model, direction of rotation 
controlled by a worm and sector gear connected to the 


ir distributor and throttle valve. 


PISTONS AND CYLINDERS are slotted to clear 
The hardened steel cam fol- 
lowers are fitted with needle bearings in the 3 hp 
and 6 hp motors. In the 30 hp motor, double row 


the elliptical cams. 


ball bearings are used. 
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Farts shown in 
aistorted angular 
position to illustrate 
air flow 


IR FROM THROTTLE A flows 
tough ports in governor B and into 
ply grooves in air distributor C. 
in the axial section, angular relation- 
ips of distributor grooves and pistons 
ve been distorted. The radial section 
ows correct relationships.) When the 





xained by action of inward-facing pistons on internal 
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Broom and Wade 
a rotating cylinder 


Enlarged detail 


f = of distributor 
KL] clearance 

NS mechanism 
f, — 
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cylinder group reaches the proper 
points in the cycle, supply grooves al- 
low air to flow into the cylinders and 
press against pistons D. The pistons 
force cam followers E against cams F. 
This rotates pistons, cylinders and 
drive shaft G. The motor is stopped 
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and reversed by rotating hand wheel 
H which moves distributor C and valve 
A. On 3 hp and 6 hp motors, gov- 
ernor B is two concentric ported sleeves 
and  spring.restrained weights. As 
speed increases, rotated sleeves reduce 
effective port sizes. 
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COUPLING DRIVES wind tunnel fan at Boeing plant. Coupling water absorbs heat generated at low speeds 


COD Warterin 


High Capacıty m 
Eddy Current 


Coupling 


[re e re 
as 


A variable speed eddy current coupling to 

transmit 18,000 hp at 485 rpm has a smooth 

torque-speed curve with maximum torque at 

maximum slip speed. This characteristic is 

obtained by using a special magnetic alloy to 

produce stronger eddy currents, and by inter- 

lacing the field poles. The coupling, built by 

the Dynamatic corp., Kenosha, Wis., is water- IN OPERATION, a rotating magnetic field is produced by passing 
cooled to absorb the heat rejected at low current through coils A on held B. This magnetic field induces edd} 
currents in armature C. Coupling torque dev eloped depends on the 
field excitation. Field coils have over-lapping pole pieces for m :ximun 
i ethciency. Cooling water is sprayed onto the armature at D. IL:byrm 
torque operation. glands E, and centrifugal force keep water away from the bear.ngs 


speeds. Electronic systems can control the 


coupling for constant speed or constant 
8 
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Percentage is Percent of Total Exitation 
90% 75% 60 50% 10% 30% 
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Percent of Normal Torque 

















50 40 30 
Percent Rpm 














CHARACTERISTICS CURVE shows high starting torque 
and constant speed at partial excitation. 





including slip, 
exitation and 


Percent Full Horse Power and Efficiency Bhp 








40 50 60 7 100 
Percent of Full Speed 


WHEN DRIVING centrifugal fans, the 
eddy current coupling provides flexible con- 
trol of fan output. 


TYPICAL ARMATURE and field design 


are shown by components of a smaller unit. 


T ° adi d 4 
10 ariving moror 


To coupling 
field coils To coupling 
freld coils 


i——— 


FOR CONSTANT OUTPUT SPEED, a small generator A WHEN CONSTANT OUTPUT TORQUE is desired, a 
is connected to the output shaft. The desired speed is current transformer A is connected in a driving motor lead. 
selected by setting potentiometer B. The voltage between Since output torque is nearly equal to input torque, the volt- 
the mov ing contact of the potentiometer and the grid bias age developed by this transformer is proportioned to output 
supply C opposes the grid bias supply voltage. When the torque. This voltage is amplified by transformer B, rectified 
desire speed is exceeded, the resultant voltage applied by C, and applied to potentiometer D. The voltage across 
to the grid D cuts off current through the coupling field D opposes the initial bias voltage. Potentiometer D is set 
coils. As the speed decreases, the resultant grid voltage so that, when the desired torque is exceeded, the grid volt- 
chang. allows current to pass again. This action takes place age on tube E will cut off exciting current to the coupling 
80 rap dly that output speed remains sensibly constant. field coils. 
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Step-Drilling 





Oil holes are drilled in several steps 















at different stations in the automatic 


— 

I 

| 

1 
a 
X 

| 


crankshaft drilling machines for 


Ford and Mercury engines. Step i — 


3 


drilling balances cycle time and dis- 


tributes wear on drills. Unit has 32 





automatic drilling or reaming heads. 


Electro-hydraulic transfer system has 


a series of arms which rise at start ESSN OOOO} 





of transfer cycle, push each of the as 


28 crankshafts forward, and retract 
below level of guide rails during the 
return stroke. The machines, built 
by H. R. Krueger Co. and Snyder 
Tool and Engineering Co. in coop- 
eration with the Ford Motor Co., 








have self-contained coolant and chip 





disposal systems. Each is 18 ft wide 
and 39 ft long and consists of four 





basic units facilitate installati 
ane UAS Co SCi nee aa a On LOCATING CENTERS A are actu- forces the right crank against rail D fj the 
ated by bell cranks B and hydraulic for axial location. A spring-loaded mis; 


at left front in this picture. cylinders (not shown). A wedge C steady rest E acts as a brake to prevent rest 


in crowded shops. Discharge end is 
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bearing 





* 7 


DRILLING MACHINE was devel- HOLES ARE DRILLED in stages selected to fit cycle time of machine. Angular 
oped because design changes in crank- hole 1 in. dia is drilled in steps of about 1§ in. to depth of 43 in. Axial hole 
shaft increased number of holes from in crank pin is drilled, reamed for plug, then completed to 23 in. depth in two 
4to 16 and required reaming 4 holes. more steps. Step drilling divides wear evenly between drills. 







7 
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in l SY A) 
) the crankshaft from overtravelling and the rail to prevent chatter. Coolant is bushings, coolant is discharged be- 
d missing the locating centers. The steady supplied through holes F and G in the tween bushing and work to wash chips 
t test also holds the crank pin against fixtures. To minimize wear in drill away before they can enter the bushing. 
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Step-Drilling 


Machine (continued) 


SHAFTS MOVE from right to left. 
After leaving station 13 in middle of 
picture, shaft is rotated 90 deg counter- 
clockwise, by crank pin guide rails. 
Crank shaft is continuously supported 
on front and rear main bearings. 


Direction of movement 


CRANKSHAFT is rotated by action ical turning station, shaft is positioned off A, pin 1 contacts C. As shat ad- 
of guide rails on crank pins as it moves by No, 2 and No. 3 pins resting on vances, pin 1 is raised horizontal, 
from right to left. Approaching a typ- guide rails Æ and B. As pin 2 drops pin 4 comes down to contact rai! D 
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Rear-Engined 
Tractor 
Improves 


Visibility 






Arched tubular frames and overhung 
rear engine provide maximum visibility 
for the operator of the Allis-Chalmers 
Model G tractor. The 1,400 Ib machine 
is designed for a minimum turning 
radius of 6} ft to reduce "dead space" 
at ends of rows. A full set of imple- 
ments has been developed, including a 
12 in. mould board plow for tractor 


mounting. Tractor is shown with 4 row 
planting unit. Front frame members 


curve up at driver's feet to give maxi- 
mum clearance for use of attachments. 


Sock et and stud as sembly 








FRONT WHEEL spacing is changed in 


steps of 4 in. by moving spindle supports 








d- telati«- to axle and changing position of m zn 

al, retaining bolts. Steering linkage is ad- DRIVER has clear vision of tools, a necessity in cultivating valuable row 
D Justed by telescopic drag links and clamps. crops. Ov erhung engine increase weight on rear wheels for maximum traction. 
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cures for the 


Troubles 







Guest editorial by H. A. Toulmin, Jr., nationally known patent 
attorney. Mr. Toulmin will discuss “Patents and the Courts— 
Reform or Revolution,” on November 30, at the first luncheon 
of the Machine Design Division of the ASME at the 1948 Annual 
Meeting in New York. 


Ir SEEMS INCREDIBLE that in this age of governmental 
and industrial efficiency one government department takes 
from eighteen months to two years to answer a letter from 
its customers who pay the bills. 

But such is the status of the Patent Office. This incred- 
ible situation has been going on for several years and is 
steadily growing worse. Fortunately, the practical solu- 
tions are not difficult. Indeed they will cost very little 
and do not necessitate additional people, additional laws, 
or any new system. They are just those common sense, 
practical things that any American business-man would 
put into his own He would not need an 
efficiency expert to tell him things like that. 

The extraordinary delays of from eighteen months to two 
years in many of the sections of the Patent Office before 
they can even answer a letter about a patent application 
means that years will go by before most of the present 
patent applications will be acted upon finally. In the mean- 
time American business does not know where it stands, 
cannot make investments that are protected, and the patent 
system has practically gone out of operation. 

This has been due to the policies during the last several 
years. For instance, the previous Commissioner of Patents, 
Mr. Ooms, issued an order that you could not, as an 
attorney or inventor, visit the Patent Office and talk to the 
Examiner in order to arrive at some agreement with him 
in a common sense way and shorten the prosecution of the 
patent application, unless you made a previous appointment 
and went through a great snarl of red tape. Fortunately, 
the present Commissioner has changed that foolishness. 

Approximately 170,000 patent applications and 18,000 
trade-mark applications are awaiting action by 800 
A mere patent pending offers no patent pro- 


business. 


examiners. 


102 












of the Patent. Office 
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“e. In answer 
to your letter 
of last year...» 













| quote you exactly 
on the case of 

Munce Gore v 
Poyboord Co., 2783|| 
Supreme Court 
recently decided 





tection to anybody but does retard industry due to the 
uncertainties of making a large investment to get into a 
production which shortly after it gets going may be stopped 
by some patent. 

The excuses for the conditions in the Patent Office fade 
when carefully examined in the light of practicality. The 
claim that the workers do not stay for a long time after 
they have been trained, that inventors are producing more 
inventions than ever, that the good examiners have to spend 
too much of their time in training the new ones, and similar 
excuses, are meaningless. In the first place, the Patent 
Office procedure is basically a simple one. The applicant 
sends in his drawing and a description of his invention. 
The Patent Office must grant his patent unless it can find 
prior patents or publications which show the same thing 
There is no sound reason for delays and complications. 
If in a private business organization it took eighteen months 
to two years to answer a simple letter which, in most cases, 
a junior engineer could answer, there would be a very 
serious housecleaning. 


Procedure Unnecessarily Complicated 


The difficulty with the Patent Office is that it has intro 
duced the legal point of view on matters that are purely 
engineering and science. There is no more need for 4 
man to be a lawyer to answer the simple engineering ques: 
tions of whether the invention is new or old than it i 
for him to be a doctor or veterinarian. The basic difficulty 
is that the examiners, few of whom had had any practice 
as lawyers, all want to be lawyers and act as lawyers in 
what is purely an engineering and scientific endeavor. Tht 
legal aspects of patent applications do not amount to mort 
than three per cent in all cases, yet the vast majority 0 
examiners are lawyers who are more inclined by training 
to argument than to prompt decision and settlement o! ! 
question. Additionally, the Patent Office has complicate 
the procedure by having two or more of its divisions trying 
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to decide whether the inventor is going to get his patent. 
Instead of prosecuting the patent application with one 
examiner the patent applicant may have to meet the 
divergent views of three or four examiners. This bureau- 
cratic rule, known as "dual prosecution", 
in the last few years. 

The next difficulty is that the basis of determining in- 
vention is left to the individual taste and prejudice of the 
So the standard of 
the lot and no one can predict what is going to be done 
The 


examiners, therefore, lean over backwards to reject every- 


was introduced 


examiners. invention. varies all over 


because there are no clear cut rules for decision. 
thing so that from three to six letters are needed to prose 
cute a single application. Many of the letters are spaced 
from eighteen months to two years apart. The resulting 
confusion is further increased because of the large turn 
over among the examiners during the period of eighteen 
months to two years. Hence, there will probably be six 


different minds and six points of view, which does not help 


Legal Approach Causes Delays 

Let me repeat: The problem is simple. Any engineer 
is competent enough to look at an engineering description 
and the drawings of a patent application and those in prior 
patents or publications and see, with reasonable certainty 
in most cases, whether it is the same thing or different 
Instead of looking at the heart of the invention the 
examiners, who are trained as lawyers, spend most of their 
time quarreling with the applicants by mail on whether 
the terminology of the claims reads upon the prior patents 
rather than upon the basic question of whether the inven- 
tion is met by the prior patents. Ninety-five percent of 
all the delay is due to this legal approach instead of a 
practical engineering approach. 

It seems the first thing to do when you get an application 
is to see if the claims at the end of it correctly express the 
invention; and then you look to see if the invention has 
been anticipated by some prior patents or publications. If 
it has been, the particular terminology of the claims means 
nothing; if it has not been, then having already determined 
that the claims cover the invention and that it is new, the 
whole job should be decided at one sitting 


Searching Can Be Simplified 


Another trouble with the Patent Office is that it does not 
follow its own rules and statute which require the inventor 


to state with his application what he knows to be the closest 
patents, publications and prior uses and how his invention 
is new. The Commissioner of Patents refuses to carry out 
the requirement of his own rules and statute to this effect. 
If he 
be g 
close t 
whe: 
woul 
iner 
and | 


lid, the job of searching for the closest patents would 
atly simplified because the patents suggested as the 
by the inventor would lead into classes and subclasses 
other patents of like kind could be found. This 
save the major portion of the time which the exam- 
votes to searching to find the anticipatory patents 
blications. 

For instance, if you were told to find a man of a given 
appearance in New York City, it would take you a long 
time scarching for him; but if you were told that he lived 


Pront ca 
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on a certain street on one of several blocks, it would not 
be a difficult job to locate him. That is what the United 
States statute requires—that the Ofhce 
given a lead as to the closest subject matter so that they can 
first determine whether the application is new on the ad- 
mitted material and then be guided into any other close 
material in the same neighborhood. 

American industry has become great and famous for its 
mass production methods, manufacturing and merchandis- 


Patent should be 


ing which are all based upon the principle of "subdivision 
of labor". That term "subdivision of labor" is wholly 
unknown and resented in the Patent Office. A Patent Office 
examiner is engineer, scientist, lawyer, case searcher and 
clerk 


writes out his amendments by hand either bcause he can rrot 


he is chief cook and bottle washer. Frequently he 
dictate or because our government does not give him à 
stenographer. Any competent business engineer or execu- 
tive would split the duties, letting one man specialize on 
searching, another man specialize in checking the legal 
questions. A third man would specialize in making the 
decision on anticipation based upon the patents produced 
by the searcher and any legal advice he obtained from the 
lawyer, and he would do the correspondence. Also, on the 
inventor, who knows the art best, would be placed the 
burden to tell the Patent Office what the closest art is to his 
idea and point out the new features of his invention which 
he believes to be patentable over the prior patents, publica 
With such a set up, the three-man team 
with adequate clerical help and the time saved by the in- 


ventor could operate expeditiously 


More Common Sense Needed 


This solution requires nothing of material change. As 
every executive knows it is a lot easier to get and develop 


tions and uses. 


help under a subdivision of labor plan because unskilled 
people can be trained for a single task quickly. It does not 
take a lawyer, and in most cases not even a highgrade engi- 
neer, to search the Patent Office records, read the drawings 
and specification, and pick out the closest patents and pub- 
lications. 
cally minded high school student. A reasonably competent 
engineer or chemist can determine whether two proposals 
are alike or different. In the rare cases of legal questions 
they can be referred to the legal department, as you would 
do in any corporation. 

The sooner the Patent Office starts regarding itself as a 
large corporation set up to make money and give its cus- 
tomers service, the quicker the business will become efficient 
and pay a profit. It will also make friends out of its cus- 
tomers, the inventors and the assignees who pay the bills. 

We do not need efficiency experts. 
and more common sense and some sound engineering think- 


Most of that work could be done by a mechani- 


We need less law 


ing. 

Incidentally, the writer is a lawyer and not an engineer, 
but long experience in managing for the government large 
highly complex enterprises has taught him that the prac- 
tical, common sense approach is entirely feasible. Nothing 
is so complex that it cannot be broken down into its simplest 
component parts and effectively handled by ordinary human 
beings. The “mumbo jumbo” boys will object for they 
thrive on confusion, delay and indecision—that is the class 
who will object to these simple shortcuts. 
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Fig. 2—General conditions for 120 deg. journal bearings, with running clearance, for capacities only (side leakage neglected). 
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work on journal bearing design and analysis. oil separating the journal and bearing. the rate required to make up for side Bri; 
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Table I—Kingsbury's Geometric and 
Dynamic Optima for Maximum Load 
W—Eccentrically Loaded Bearings 
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Dynamical Optima 









































































| h?, | 
10 — | .0201 .0759| .1543| .2635| .2939 
s din | | | 
ho | | 
lli F—— — —. .0936| .18631 .2768| .4080| 5379 
| u Na? 
| a | 
12/11 — — — 4.660! 2.453 | 1.794 1.549, 1.830 
| he 
A p | 
13/4— —— , 4.880| 5.138] 5.637| 7.297| 11.50 
| ^ | l| 
~ h,(10)8 im 
MH P——— | 1.485| 2.956| 4.392] 6.473) 8.534 
u N2q3 | | 
| 10s | | | 
13H P————| 7.394, 3.893| 2.847| 2.457| 2.904 
IW Nh, | 
W Nh, mE uu 
l6— — .13521.2569| .3513| .4070| .3444 
H P(10)5 | 
RALLI 
17 y .467 1| .4780| .4983| .5620| .7016 
| P, | 

















Oil Supply 



































dy partial or complete bearing failure. 
In this discussion, the effect of di- 
minishing oil supply on oil film will 








be inv: stigated ; and in particular, the 





















































relations between viscosity, side leak- 
J urnal running eccentricities, 
tlm thickness and bearing capacity as 
oil suj ly decreases. 

Some previously published work of 
the author and of Dr. Albert Kings- 
dury is used as a basis for the present 
Investication. 














Shown in Figs. 1 (B) and (C) are 
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Table II—Kingsbury's Geometric and 
Dynamic Optima for Maximum Load 
W—Centrally Loaded Bearings 
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three types of journal bearings. They 


are defined as follows: 


1. Eccentrically loaded clearance 


bearing—one in which angle a is more 
than half the total angle 8, see 
Fig. 1 (B). 

2. Centrally loaded clearance bear- 
ing—one in which the leading angle 
x is half the total angle 8, Fig. 1 (C). 


Offset series clearance bearings 
a special group of eccentrically loaded 
bearings having the best 2/5 ratios for 
maximum load, Fig. 1 (B). 

Based on previous investigations on 
the nature of oil films, charts and 
tables have been prepared in which a 
number of bearing operating variables 
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have been plotted or tabulated. These 
are shown in Figs. 2, 3, 4 and 5 and 
Tables I and II. Symbols appearing in 
these are defined below: 


Symbols* 

a  - radius of the journa’, in. 

b = axial width of bearing and film, in. 

c - factor of eccentricity 

h, = film thickness, least on line of 
centers of journal and bearing, in. 

l - length of film, circumferential, in 

N =rpm 

P = pressure in film at any position, psi 

P, = average pressure of journal upon 
bearing per square unit of pro- 
jected area of journal, psi 

w = average projected pressure, as 
above, that the flm would sustain 
neglecting no side leakage loss, psi 

F, - correction factor. side leakage in- 
fluence upon friction 

Lı = correction factor, side leakage in- 
fluence upon load 

W = load applied to bearing by journal 
per unit width of bearing lb/in. 

« = leading angle of film arc, extending 
from the beginning of the film to 
the line of action of load 

B = angular length of film 

n  -— radial clearance. a+ » = radius 
of bearing bore, in. 

A = coefficient of friction 

u = coefficient of viscosity of lubricant 
in film, lb-sec /in.? 

F  - frictional drag at surface of journal 
per unit of bearing width, lb/in. 

H P = power loss per unit of bearing width, 


hp/in. 
¢and dx = angle indicating relative posi- 
tions of line of centers and 
line of load action 


* Other symbols are defined by Figs 1 and 2 
or in the following discussion. 


Figures and tables are identified as 
follows: 

Fig. 2 General conditions for 120 
deg journal bearings, with running 
clearances, for capacities only. This 
chart, by Howarth, gives the effect of 
eccentricity factors, c, on bearing capac- 
ity. The loci of optimum eccentrici- 
ties for maximum bearing capacity 
lie on line MC. This chart applies to 
all classes of 120 deg clearance bear- 
ings ranging from a/8 — 0.46 to 
a/B 0.62 It was devised by 
Howarth for studying the over center 
running of the journal in the bearing. 
and 4. General conditions 
for centrally loaded and offset series 
bearings, are plots of film character- 
istics for a wider range of eccentrici- 


Fi 1gs. 3 


ties and film angles, 8, for these 
types of bearings. These charts are 
Howarth’s. 

Tables I and II, by Kingsbury, give 


numerical values for optimum capacity 
for a number of bearing relationships 
for several film angles, 9. However, 


these are for one eccentricity (opti- 
mum) for each film angle. 
Fig. 5. Corre tion factors for the 


influence of side leakage on the load 
carrying capacity and friction for bear- 
ing films, taking into account the 
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length/width ratio of the film. The 
tables and charts described assume in- 
finite bearing width, and as such, data 
from then cannot be used for actual 
bearings unless these correction fac- 
tors are used. 

The expression "optimum film," 
used in this discussion implies a film 
form that yields a desired result. There 
is an optimum film form for least 
friction at a given bearing load, 
another form that will give maximum 
load capacity for least film thickness, 
and a third form that Kingsbury called 
"optimum friction. coefficient." 


Comparison of Howarth and 
Kingsbury Data 


Referring to the Kingsbury Symbol 
groups shown in Table I, showing the 
relationship among bearing carrying 
capacity, minimum film thickness, vis- 
cosity and angular velocity, with bear- 
ing dimensions and side leakage, 
shortening of the film angle with re- 
duced oil supply probably results in 
' "optimum capacity" films. 
These group symbols are used based 
on this assumption. 

Refer to Table I, let 
group symbol No. 10 


a series of 


To represent 


Il 


l« 
u Na 


For a bearing with finite width, a 
leakage factor L, from Fig. 5 
must be used, and 


side 


Also let T 
No. 7. 


represent group symbol 


In Eq (1), W is the load carried 
by a bearing one inch wide, and 
Ww 24P,. Substituting for 4, and 


W in Eq (1) 


Pef n ER 

This is the general equation used 
for applying Kingsbury's optimum 
capacity conditions to bearings with 
running clearance, in the present 
analysis 

The Howarth general bearing con- 
ditions shown in Figs. 2, 3 and 4 are 
similar, the difference being in the 
use of w instead of P,. w is the aver- 
age projected bearing pressure with 
no end leakage. The relationship be- 
teween w and P, is 


Pi wL 
Also the Kingsbury values are 


tabular and the Howarth values are 
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Offset Series 





| 00' Measured in Direction of Rotation 


Scale for €, Angle Between Load Line and Axis 








100 120 140 160 














180 200 220 240 260 280 300 320 340 360 


Total Angle A of Offset Partial Bearing 


Fig. 3 


General conditions for offset series bearings with running clearance (side 


leakage neglected). This data amplifies Table I. 


curve ordinates and abscissas. The 
difference between P, and w is more 
apparent than real. If, for example, 
the tabular value of Kingsbury is not 
"corrected" the meaning of his P, is 
the same as Howarth's w. The char- 
acter w was chosen by Howarth be- 
cause it is never anything but the ideal 
pressure for an infinitely wide bearing 
for which the side leakage is negligible. 

If the capacity ordinates of curves of 
Figs. 3 and 4 are represented by Y. 


uN a j Ye ) 


Where Y. varies with eccentricity fac- 
tor c. If P, is known, w can be found 
when film proportions are available 


Propuct 


5 


to obtain a value of L from Fig 
So the Kingsbury side leakage chat 
(Fig. 5) may be used to correct values 
taken from Figs. 2, 3 and 4. 

The foregoing data can bc ised t0 
investigate the effect of decreasing 0 
supply on bearing performance 


Bearings with Width Equal 
to Diameter 


ux 


"Square bearings" are widely 
and will be considered here. 

Assume film angles, 8, o! 3° 
270, 180, 120 and 60 degrees Tk 


ratios for these 
From Hig. 
thes 


length /width 


we 7 
4, m/2, 1/3, 1/6. | 


g 


> 
the load correction factors fo 
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|] 0.664. Starting with film arc, B = 





side 


are: 0.085, 0.143, 0.262, 0.420 and 


360 deg., and using Eq. (1), 


Tio 0.294 (Table I), 7; 1.51 (Table I 
and Li 0.085 

Tol. T? p 
— 0.0285 1 


: 

Next asume that the load, W x b, 
does not change as film width is re- 
duced; so P, will not change. Also 
journal diameter, bearing bore, and 
angular velocity are constant. The 
viscosity, then, is the only variable to 
be controlled as the oil film shortens. 


Shortening Oil Film with 
Controlled Viscosity 






Assume that oil film viscosity can 
be controlled by a coolant. As the oil 
film shortens it will take an optimum 
form for each angular length. 

In Eq. (2) let 


F 7 
k= ~~ (>) 
Tiol T 


A 






u 
+ 





Also 





] 
n T; ( 
T, and 5,/5 have optimum values, as 
shown in Table III if the film is opti 
mum as film angle decreases. 
Referring to Eq (5) optimum film 
can be maintained only if the value 





l 














— a 








- 






Centrally 


n Direction ot Rotation 
— 
- 






for Lx 


r 
4 
Anale Between Load Line and Axis 





~ yrves 
"Sn. 2 mm 
o 
fo m 
~ C > 
> 
z a 
3s A. 
Verte 
ez 
50 
go 
9 
5 
U 
Uu 



















Fig. 4 
leakage 









Bearing 


Loaded 


C learance Bearing 
qa! — 


ENGINEERING — NovemBeEr, 1948 





Correction 
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Tabular 
Quantity 


Fig. 5— Correction factors for the influence of side leakage upon load-carrying capacity 


and friction for optimum journal bearings. 


for T,,L,T;?/2 agrees with the opti- 
mum value for the oil film width being 
considered. Using Table I and Eq 
(5), values for K/p can be determined 
Also, if the initial viscosity, p, 1s 
1.000, the viscosity at other film angles 


° ⸗ n 
can be determined from K = F ( L) 
á € 


and Eq (5). The results are given 
in Table III. Also bearing friction co 

































'eneral conditions for centrally loaded bearings with running clearance (side 
eglected). This data amplifies Table II. 





Other tables assume infinite width. 


Table III—Data for Optimum Load 
Bearing Films with Variable Viscosity 
Film Angle, 3—4dezg 


180 


T; (1.510 |1.495 


0.662 0.669 


0.0285 0 0422 0.0501 0.0594 0.1050 









1.000 0.675 0.568 0.481 0.272 


\ 12.12 16.22. 13.82 
1) Eq (6) and values for $4, from Table I 
where A P 


lable | \ ( | Ti 


Eq 6), lable I and Fig 5 


q (5 






efficient will vary with change of film 
angle. Let Tio represent group symbol 
No. 12 in Table I. 

5 Aa 
I 


Combining this with the expression 
T. — »/b, and using the correction 
factor for i from Fig. 5 


(4 ) Ya i 
( n T; L, 


Values for A at several film angles 


T" 
are computed in Table III. These in- 
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Table IV—Data for Offset Bearing 
Films with Constant Viscosity 


Film Angle B—deg 
360 150 120 60 
(1 
P 7 2 - 2 = ) - 
N ( 0.02850 02850 02850 0285 


1089.0 0678/0 0429 


—Á 
— 


P n 
uN ( 1 


0.338 10.222 0 322 0.572 
(4 
0.662 |0.778 10.678 10.428 
” 
(5) 
(£ Fi 12.1 15.43 13.95 13.12 
7 Li 


1) From Eq (4) 


2) Li from Fig. 5, 


P ( n 
uN 1 
Using Y, and Fig. 4 


h’ 


4 l 


022 s di 
À from Fig. 4 and Fi/L, trom Fig. 5 


n 





dicate that friction coefficient decreases 
with smaller oil film widths. 

For optimum capacity, then, with 
decreasing oil film width, the oil vis- 
cosity and the bearing friction drop. 


osity 
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Fig. 6—Relative least film 
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This means oil temperature must rise, 
which is possible because of assumed 
temperature control. 

In Fig. 6, the variation of minimum 
film thickness, friction loss factor and 
viscosity factor with change in oil 
film angle are plotted. 

The conclusions to be drawn from 
this investigation are: 

1. As film arc reduces from 360 to 
180 deg, the minimum film thickness 
b, (curve 1) remains nearly constant, 
but friction loss (curve 2) falls 
rapidly. So, there is little advantage 
in having film arcs greater than 180 
deg in "square bearings." 

2. When film arc falls below 180 
deg, say to 120 deg, there is a notice- 
able decrease in film thickness (curve 
1), but an even greater proportionate 
decrease in friction (curve 2). So if 
the film thickness, 4,, at 120 deg is 
considered ample for the load, speed 
and viscosity; and if the running clear- 
ance is right, smaller film arcs offer 
little further advantage. 

3. Coolness of a bearing is not a 
measure of safety. Its operation may 
be just above the point of turn on the 
actual friction curve on the safe side, 
or even at the turn. 


Shortening Oil Film with 
Constant Velocity 


In the foregoing discussion, oil 
films were assumed to have optimum 
capacity eccentricities and forms yield- 
ing the greatest minimum film thick- 
ness for the applied load. The vis- 


(1) Minimum film 
thickness at 


/ 


Vsc OS/f y charge( 


tion loss at 


fant viscosity 


180 


Film Angle-@, Deg 


varying viscosity | 
' i i 


"74K ricfion loss - varying 


^g ) | 
M sco } 


PRopuci 





cosity, u, Was assumed to vary as re- 
quired by those conditions. Now, 


D 
however, referring to Eq (4), y 
(2) — 0.0285; this, which is opti. 
mum for 360 deg., can be assumed 
to fix all values, including viscosity. 
Then, as the film arc is shortened, 
films will not operate with optimum 
capacity eccentricities and it is not 
as easy to follow their changes in 
form. 

However, Fig. 2, showing operating 
conditions for 120 deg bearings can 
be used to estimate the probable path 
that constant viscosity films with non- 
optimum eccentricities will take as 
film width is reduced. As Fig. 2 
shows, the eccentricity curves, plotted 
from c — 0.05 to 0.60, have inflec- 
tion points with respect to the abscissa 
scale, which measure bearing capacity. 
Combining 


+ w n 3 
wy = P, and Eq V» uN ( H p 
P, n ) r 
Y 
u ( a 


Also in Fig. 2 are shown the op 
erating conditions for the centrally 
loaded, eccentrically loaded, and oft. 
set series bearings defined by curves 
" a/B — 0.50," "MC," and "offset 
series variable 2/8." The eccentrically 
loaded bearing has greater load ca- 
pacity for a given eccentricity than 
the other two types. Kingsbury's op 
timum capacity values for «/8 and 
eccentricity factor c, from Table l, 
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viscosity | 
























thickness, viscosity and friction loss as optimum capacity film angle is decreased. 
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the MC curve. Applying Eq (4) and 
finding the value of Y., using Eq (9), 
and correction factor L, 
Y. = 0.0678, and from Fig. 2, ¢ = 
0.30 and a/8 = 0.53 where the ordi- 
nate cuts the MC line. 

These values differ from those found 
when viscosity varied. 

Because of lack of data like that 
given in Fig. 2 for other film angles, 
additional check points cannot be cal- 
culated to indicate operation at the 
best (MC) a/g ratios with constant 
viscosity as film arc decreases. But 
values can be gotten showing how a 
bearing would function if the a/g 
ratio should follow the offset series 
curve in Fig. 2. For this series, gen- 
eral characteristics can be gotten from 
Fig. 3 for film angles, 8 = 180 deg 
down to 60 degrees. addition, at 
B — 360 deg., optimum eccentrically 
loaded bearings are the same as oft. 
set bearings. 

Proceeding as in discussion on vary- 
ing viscosity, = values for Y., b./n 


and À (< a\ fi 

































be calculated. 
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PRODUCTION of hollow brass sections 
of intricate design on a 750 ton press 
was considered of special interest to a 
British industrial intelligence team in- 
vestigating German advances in the ex- 
truded brass rod industry, according to 
a report now on sale by the Office of 
Technical Services. 

The report, prepared by four mem- 
bers of the British Intelligence Ob- 
jectives Sub-Committee, covers the 
German brass rod industry and is based 
on visits to 14 factories in the British 
and American zones. A total of 43 
extrusion presses were viewed by the 
team at these plants. 























In the majority of the factories, the 
production of brass rods and sections 
omprised only a small part of the 
plant activities; sheet, strip, tubes, cast- 
ings and other brass, copper and light 
alloy ms were frequently produced 
n the same works. 
















Generally, it was found that the out- 
Put ot brass rod had gradually de- 
line ring the war years, being re- 
placed wit ith aluminum alloys and zinc 
illoy cause of an acute shortage 
XE c German ingenuity was 
alled for maximum effort to over- 
ome difficulties of substitutions 
I materials. Most of the presses that 
had I iously been used exclusively 
tor extruding brass were found to have 
Pperate. on zinc and other light alloys. 
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of 0.554 and 0.482, for a 120 deg 
bearing are plotted as point ALO on 


0.420; 


Table IV lists these. 
Values for £',/5 and A' (< )Z a 1 
A 


plotted as curves 4 and 5 in Fig. 6. 
Also one other point found for the 
120 deg eccentrically loaded film for 
which Dafn l-—c zz 0.70. This 
oint lies so close to the point found 
the 120 deg offset series that it 
justifies the use of the latter for curve 
4 in the absence of eccentrically 
loaded bearing data for 180 and 60 
deg films for nonoptimum eccentri- 
cities and a/f ratios. 

From the curves shown in Fig. 6, it 
is clear that when constant viscosity is 
preserved as oil film angle decreases, 
eccentricities are lower and thicker 
films are formed. The friction how- 
ever is greater. Hence bearing safety 
will be greater than with the lower 
viscosities required for optimum ca- 
pac ity operation. 


Summary 


1. When a full bearing is not sup 
plied with the amount of oil neces- 
sary for a 360 deg film plus that 
needed to make up for side leakage, 
the shorter arc oil film that is formed 


Germany Extrudes Intricate Brass Shapes 


Separate reheating furnaces, usually of 


electric types, were used for light 
alloys. 
The report contains detailed in- 


formation on raw materials used, and 
casting, extrusion and finishing opera- 


tions employed. Metallurgical and 
laboratory data are also included. 
At the LE Kupfer-und- 


Messingwerke, Ludenscheid, the in- 
vestigators noted that only four men, 
including the furnace man, comprised 
the press gang. This firm also pro- 
duces steel-cored copper telephone 
wire. A steel core is inserted into a 100 
mm OD by 75 mm ID extruded copper 
tube and the composite bar is drawn 
down to telephone wire size. The firm 
stated that better telephone recept ion 
is obtained from this type of wire. 
The Robert Bosch firm in Stuttgart 
has one press used for rod extrusion, 
with the following characteristics: One 
1,500 ton 3-column horizontal press 
built by Schloemann in 1934, a pierc- 
ing ram; mounts to support press on 
middle axis; dieholder operated 
hydraulically from front of the press. 
It also has horizontal hydraulic shears 
and has container sizes 130-180 mm 
diameter by 700 mm long. Billets are 
introduced from behind the container, 
which is electrically heated and py- 
controlled. There are both 
and electric billet heating 


its 


rometer 
gas fired 
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is expected to have an optimum a/8 
ratio for each film angle as it shortens, 
whether or not it operates with opti- 
—_ capacity eccentricity. 

. When a 360 deg clearance bear- 
ing is deprived of oil, the minimum 
thickness of shorter arc optimum ca- 
pacity films will remain about con- 
stant until film arc reduces to 180 
-— 

Friction loss falls rapidly as film 
arc shortens 

. With constant viscosity and de- 
aan oil film arc, films get thicker 
than optimum, even thicker than for 
the initial 360 deg bearing. Friction, 
however, is greater than for corre- 
sponding optimum capacity film fric- 
tion. 

5. If closeness of approach of bear- 
ing surfaces is accepted as a condition 
of safety, there is no gain in having 
film arcs larger than 180 deg arc. 
Everything considered, a 120 deg film 
with optimum g/g ratio appears best 
for all round standardization for the 
"square bearing." 

This analysis may be extended to 
any other desired diameter— width 


ratio by using the method outlined. 





furnaces, the former type being used 
as standby. The electric furnace has a 
hydraulically operated door, which is 
operated by the furnace man. The 
hearth has a big slope and billets are 
loaded into the furnace by a winch lift 
carrying six billets at a time. This 
furnace is automatically controlled by 
pyrometer. Copper, brass and light 
alloy rods, sections, strip and tubes are 
extruded on this press. 

Of interest is a 100 ton stretching 
machine built and installed by Mohr & 
Federoff, Manheim in 1934. This ma- 
chine has an automatic device for cut- 
ting out at a predetermined load. It 
also has an attachment used for tensile 
testing. 

The report contains a drawing of 
the mandrel used in extruding the 
intricate sections mentioned above and 
has two pages of cross sections, with 
dimensions, of extruded metal sections. 

Mimeographed copies of the 66 


page report (PB-25664: "The Ex- 
truded Brass Rod Industry in Ger- 
many") are available from the Office 


of Technical Services and cost $1.75. 
Orders for the report should be ad- 


dressed to the Office of Technical 
Services, Department of Commerce, 
Washington 25, D.C., and should be 


accompanied by che k or money order 
made payable to the Treasurer of the 
United States. 
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(A) Shackle 





Fig. 1 


(B) Hook 


(C) Chain Link 


Four types of load-carrying members in which useful strength is several times theoretical strength. 


Overstrength of Short Bending Members 


Stress analysis of short beam elements. Discussion of effects 


contributing to overstrength. Recommended short beam factors. 


FREDERICK L. RYDER 


Development Engineer, Arma Corp. 


ANALYSIS OF SHORT BENDING MEM- 
BERS, such as pins, hooks, chain links, 
shackles, and rings, reveals that their 
useful strength is several times as large 
as the conventional theory of strength 
of materials indicates. This apparent 
difference is a characteristic of short 
bending members having a length only 
a few times greater than their cross 
section depth, and is called the short 
beam effect. In this article, the prob- 
able reasons for overstrength of short 
beams are investigated, and empirical 
correction factors, for equations for 
maximum stress in short bending mem- 
bers of various types, are given. 


SHORT AND LONG BENDING MEM- 
BERS. The basic difference between 
short and long bending members is the 
criterion for defining failure. In long 
members, the overall deflection, which 
accompanies stresses above the yield 
point, is usually large enough to define 
failure. But in short members, as 
shackles and chains, deflection may 
take place without affecting the en- 
gineering usefulness of the piece. In 
these, loads may be applied well be- 
yond the yield point without bad effect 
on the life or load carrying capacity of 
the part. This overstrength may be 
shown by stress analysis. 

From data from manufacturers and 
the Navy Department, the writer made 
a study of several types of short beams. 


SHACKLES. A number of shackles, 
proportioned as shown in Fig 1(A), 
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were stress analyzed. The analysis as- 
sumed the following: 
(1) Loads, W /2, applied by shackle 
pin, shift inward roughly one-quarter 
of the shackle leg width because of 
some pin bending deflection, (2) 
loose-fitting pin transmits no moment 
to shackle legs, (3) contact areas be- 
tween shackle and support at point ^ 
is small compared to shackle width, 
(4) compressive stress at point b, al- 
though larger than the tensile stress 
at point d, because of the curved beam 
effect', does not in itself cause failure. 
With these assumptions, the maxi- 
mum stress at point d, 


where 
S = maximum stress, psi 
W = applied load, lb 


K = curvature correction factor? 
R, D, B, and A = dimensions as indicated 
in Fig 1(A), in 


A 
(2 ++) (1) 


In Table I, the calculated stress S, 
for a number of shackles is given. 
W is the load at which permanent de- 
flection begins to be apparent, accord- 
ing to the manufacturer. The short 
beam effect is the ratio s to s, the 
yield strength of the material. All 
shackles analyzed were made of SAE 
1025 steel with a yield stress of 40,- 
000 pounds per square inch. 


Hooks 


The same sort of analysis was made 
for a series of hooks proportioned as 
shown in Fig 1(B). The calculated 
stresses are given in Table II. The 
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(D) Ring 









maximum stress occurs at point a. The 
equation for this is 


W KR ; 
S = - (10.2 + 1.275 2 
D? (: D |; ) 


where K again is the curvature correc- 
tion factor. The other symbols are 
defined by Fig 1(B). 

Hooks in Group I were made of 
Navy grade B-w steel, which has a 
yield point of 33,000 psi; hooks in 
Group II were made of SAE 1025 
steel, which has a yield strength of 40,- 
000 psi. As before, the short beam fac- 
tors are several times as great as unity. 















CHAIN LINKS. Chain links are inde- 
terminate, but can be analyzed by 
methods of least work or by other 
methods. For links of conventional 
proportions, the maximum tensile 
stress is at point P (Fig. 1(C) ) and 
can be computed as follows: 










2.55 


S = =W 






Several actual links were checked ; the 
stresses for these are given in Table 
III. Group I were made of medium 
carbon steel with a yield point of 
64,000 psi and Group II of wrought 
iron with a yield point of 35,000 psi 
W is the proof load, at which perma 
nent set begins to be apparent. 










RiNGs. The maximum tensile stress in 
a ring, as shown in Fig. 1(D), oca 
at point a and has the following value 
(see, Ref 2, p. 122): 
3.24 KWR 

Dp 











Where K is the curvature correction 
factor and the other symbols arc de 
fined in the figure. In Table IV, the 
results of analysis of two sets of ring 
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arc shown. As before, W is the load 
at which permanent set begins to be 
appreciable. The yield stress for the 
first group is 64,000 psi and, for the 
second group, 40,000 psi. 

The results of the analyses show 
that the actual strength of these parts 
is 75 to 290 percent greater than the 
calculated strength, indicating the in- 
adequacy of the formulas for predict- 


ing stresses in short beams loaded 
beyond the elastic limit. 
SHORT BEAM BENDING BELOW THE 


YIELD PornTt. The writer, before ex- 
amining the effect of plastic flow on 
the normal stresses produced by bend- 
ing of. short beams, ran tests on a 
series of one-quarter inch square 
beams with span-depth ratios from 
2.25 to 14. These were centrally 
loaded, well past the yield point, in 
a special fixture designed to eliminate 
local knife edge and shear deflections. 
The purpose of the tests was to deter- 
mine what effect beam span had on 
the section with the maxi- 
mum bending moment. 

Each beam was loaded until perma- 
nent set was measurable; the bending 
moment at yield was noted. The ratio 
of these bending moments to their 
average value is shown in Fig. 2 


Stresses at 


plotted against the span-depth ratio. 
As shown, rather than an increase 
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Fig. 
centrally loaded simple beams with rec- 
tangular cross-section. 


2—Relative bending strength of 


of strength with smaller span-depth 
ratios, beam strength decreases. The 
rapid drop off may be partially ex- 
plained by the existence of compara- 
tively large shear forces at low span- 
depth ratios. 


SHORT BEAM BENDING ABOVE THE 
YiELD Point. The short beam effect, 
then, is associated only with beam 
bending at stresses above the yield 
point and is a result of the following 

|. High compressive strength 

>. Work hardening 

j. Curvature 

i. Residual bending stresses 


HicH CoMPRESSIVE STRENGTH. Good- 
enough and Moore found that the 
strength of chain links is not limited 
by the maximum compressive stress 


) ` T 
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Table I—Short-beam Factor in Shackles, for notation see Fig. 


D, in. B, in A, 1n. 
0.500 1.000 0.500 
0.625 1.125 0.625 
0.750 1.250 0.750 
0.875 1.375 0.875 
1.000 1.625 1.000 


R, in. 


— — — — — 





1(A) 

Short- 

beam 

W, lb S, psi factor 

000 5,000 107,000 2.68 
188 9.500 118,000 2.96 
375 15,000 121,000 3.02 
562 20,000 113,000 2.83 
812 27,000 120,000 3.00 





Table II—Short-beam Factor in Hooks, for notation see Fig. 1(B) 


D, in R, in. 
1.000 1.250 
1.125 1.375 
Group I 1.250 1.500 
1.375 1.688 
1.625 1.937 
0.562 0.812 
0.625 0.906 
Group II 0.750 1.000 
1.000 1.375 
1.250 1.688 


Short-beam 


W, 1b S, psi factor 
5.500 111,000 3.36 
6,700 105,000 3.18 
8,000 101,000 3.06 
9 300 97 ,800 2 96 
12,300 91,000 2.75 
2,050 138,000 3.45 
2,800 53.000 3.82 
4,220 156,000 ; 90 
6.610 138,000 3.45 
11,680 156,000 3.90 





Table III—Short-beam Factor in Chain Links, for notation see Fig. 1(C) 


Short-beam 





D, in W, lb S, psi factor 
0.281 4,275 138,000 2.16 
0.344 6,050 131,000 2.05 
Group I 0.406 8.550 132,000 2 06 
0.469 11,100 129,000 2.02 
0.531 14,000 126,000 1.97 













0.281 

0.406 5,000 
Group II 0.531 9.000 

0 656 14,000 

0 781 20,000 





80,600 2.30 
77,100 2.20 
81,300 4.24 
82,800 2.36 
83.400 2.38 








Table IV—Short-beam Factor in Rings, for notation see Fig. 1(D) 


Short-beam 





D, in R, in W, 1b S, psi factor 
0.750 2.375 11,100 180,000 2.82 
0.875 2.437 14,000 145,000 2.44 
Group I 1.000 3.000 17,500 151,000 2.36 
1.125 3. 062 20,250 124,000 1.94 
1.375 3.688 28,000 112,000 1.75 
0.875 3.188 6,800 94 . 500 2.36 
1.125 3.562 12,000 86,500 2.16 
Group II 1.375 3.688 20,000 80,100 2.00 
1.625 4.062 30,000 79,600 1.99 
1.875 4.437 42,000 78,600 1.97 
although the latter is numerically the maximum moment is modified by 


larger than the maximum tensile stress. 
This, apparently is a characteristic of 
all short bending members that are 
allowed to deflect a small amount be- 
yond yield. 

Timoshenko? discusses a somewhat 
different condition involving high 
compressive stresses. Considering that 
slight yielding takes place at the 


point of load application in a centrally 
loaded rectangular beam, he found 
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the factor 1 , where D and L 


^L 
are beam depth and length. For a 
span depth ratio of 2, for example, 
the bending strength is increased about 
25 percent. 


WORK HARDENING. Work hardening 
at overload increases the bending 
strength of short beams. In these, the 
deflections that accompany work hard- 
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ening, may not be objectionable. Per- 
missible work hardening depends on 
the initial ductility of the metal. 


CURVATURE. Below the elastic limit, 
the normal stress distribution in a 
bent curved beam is different from the 
normal stress distribution in a straight 
beam with the same bending moment 
and cross-section. The use of the cur- 
vature factor, in the foregoing equa- 
tions to account for this difference, 
results in higher maximum stresses in 
curved beams. 

However, under severe overload, the 
stress distribution produced in the 
beam, by a bending moment, is inde- 
pendent of beam curvature and it is 
not necessary to include a curvature 
correction factor in the calculations for 
stress. This factor may cause a calcu- 
lated stress increase of 50 percent. 
Leaving it out lowers the calculated 
stress considerably. 


RESIDUAL BENDING STRESSES. Re- 
sidual stresses, as demonstrated by 
Timoshenko in Ref. 3, p. 380 may 
increase the maximum strength of a 
rectangular beam by 50 percent, par- 
ticularly if the beam is made from a 
material with a pronounced yield point 
that 1s equal in tension and compres- 
sion. Timoshenko's method can be 
used to examine the case where com- 
pressive stresses are greater than ten- 
sion stresses. 

In Fig. 3 (A) is shown the con- 
ventional linear stress distribution in 
a bending member. As the load in- 
creases to yield and beyond, yielding 
takes place first at the outer fibres, and 
progresses towards the neutral axis. 
If at high overstress, tensile strains are 
much larger than compressive strains, 
a fact borne out by common experi- 
ence, then it is believed that the stress 
distribution approaches very roughly 
the distribution shown in Fig. 3 (B). 
The ratio of compressive stress, S., to 
tensile stress, S+, 

Analysis shows that Z', the section 
modulus (based on tensile stress), cor- 
responding to the stress distribution 
shown in Fig. 3(B), is related to the 
normal section modulus, Z, as follows, 
for beams of rectangular section: 


Is 5. 


7! 


l 


For various values of », the ratio 
Z'/Z is as follows: 
1 2 3 
ES 2 2.25 
For most short beams, the value 


» — 2 may be selected as the maximum 
value attainable. The corresponding 
value of Z'/Z is 2. The equivalent 
normal distribution, then, is 


stress 
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shown by line g-g in Fig. 5 (B), 
where the maximum stress is 25,. On 
removal of the load this line would 
subtract everywhere from the initial 
stress, if Hooke's law held. If this 
were true, as shown in Fig. 3 (C), the 
maximum residual tensile stress would 
be larger than the initial value, and 
plastic flow would take place, with 
consequent embrittlement of the piece. 
This condition can be overcome by 
the slight re-arrangement indicated by 
the dotted line in Fig. 3 (B). The 
effect of this re-arrangement on Z'/Z 
is small, so the line g—g remains sub- 
stantially unchanged. The change in 
residual stresses is indicated approxi- 
mately by the dotted line in Fig. 
3 (C). Now, the residual stresses are 
nowhere larger than the maximum 
initial stresses. Plastic flow does not 
take place on removal of the load, and 
the initial stress distribution is re- 
covered when the load is re-applied. 

The conclusion is that the stress dis- 
tribution indicated by Fig. 3 (B) (as 
altered by the dotted line) can actually 
exist in short beams without causing 
plastic flow except during the first 
application of overload. 

It is likely then, that the combined 
influence of the four effects discussed 
account for the observed overstrength 
of short beams. Summarizing these 
effects: 

1. Compressive stresses do not gen- 
erally determine failure in a short 
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(B) Yielded Condition, Sc» n St 


(C) Residual Stresses Yielded Condition 





Fig. 3—Hypothetical normal stress distri- 
butions for beams loaded; (A) Below 
yield, (B) and (C), above yield. 


bending member, even if they are 
substantially higher than the tensile 
stresses. 

2. Short bending members may be 
strengthened by the work-hardening 
which accompanies overload without 
suffering sufficient deflection to cause 
engineering failure. 

3. The stress distribution shown in 
Fig. 3 (B) may increase the bending 
strength in the order of 100 percent. 
The residual stresses may be such that 
no plastic deformation takes place ex. 
cept at first application of overload. 

4. Curvature does not affect the 
strength of flexural members if yield. 
ing is appreciable. 


Conclusion 


Existing equations for the stress 
analysis of short bending members 
yield too conservative results. These 
stresses can be safely reduced for de 
sign purposes. On the other hand, 
pending a more vigorous examination 
of the stress distribution of bent short 
beams by strain gage measurements 
or some other reliable and practical 
method, accurate short beam factors 
cannot be determined for a range of 
shapes in various metals. As a guide, 
the following values can be assumed: 

1. Under the most favorable con. 
ditions, i.e, high ductility, low span- 
depth ratio (less than 2.5 or so), static 
uni-directional load, and large per 
missible permanent set, a maximum 
short-beam factor of 3, based on the 
tensile stress, is recommended. 

2. Under the least favorable con. 
ditions, i.e, low ductility, moderate 
span-depth ratio (more than about 4), 
and small permissible permanent set, 
a short-beam factor of unity must be 
used. If, in addition, the load is an 
impact or reversing load, the useful 
strength may be less than the calcu- 
lated static strength, depending on the 
ductility and toughness of the material 

3. For conditions intermediate be- 


tween these two extremes, the designet | 


must use his judgment, evaluating the 
various factors mentioned. The choi 
of a short-beam factor will usually 
not be critical; it will merely govern 
the amount of permanent set. How- 
ever, if the ductility of the piece 5 
low, the choice of too large a short 
beam factor may result in fracture. 
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*Give us the tools..." 


has failed to provide its workers 'with 
enough new tools and equipment. 


LU THE past twenty years the United S ates 


To most Americans this statement wil] come 
as a shock — or will be doubted. We are qv te com- 
placent about our industrial equipment, for easily 
understood reasons. 

Throughout the '30s we heard contin ; 1sly the 
propaganda line that the United Stat. . had be- 
come a "mature economy." The job of equipping 
America with industrial plants and tools was said 
to be largely done. 

Now, knowing that industry is spending bil- 
lions to expand and rebuild its plants, many 
people assume that the result must be a first-class 
industrial system. 

A further powerful inducement to compla- 
cency is thc vastly worse industrial condition of 
most of the rest of the world. When Americans 
look abroad in almost any direction they see 
shattered plants and equipment. A natural reac- 
tion is that we are sitting pretty. 

That is a dangerous reaction. Between depres- 
sion and war, we have failed to build the tools 
and equipment we need. This condition is danger- 
ous for three reasons: 

1. From bitter experience we know that 
national security depends first and. foremost on 
the capacity and readiness of our industrial 
equipment. 

All of our plans for stabilizing prosperity as- 
sume a world at peace. The greatest menace to 
peace would be an unarmed America, unable or 
unwilling to keep herself strong and ready for 
defense — strong in spirit, in resources and in the 
all-important industrial plant and equipment. 


TO SURVIVE 


America Must Have Better Tools 





2. Whether Americans live well — or badly — 
depends directly on the kind and quality of tools 
used by American workmen. 


This is true for all workers, and for every 
worker—from a garage mechanic and his 
wrenches to a steel mill gang and its rolling equip- 
ment. In a monumental study of “America’s 
Needs and Resources” the Twentieth Century 
Fund found this fact: The improvement in the 
real income of the American people has more 
consistently followed the amount of power used 
in industry than anything else. What the work- 
man worked with determined, more than any 
other factor, the size of his pay envelope, and 
what it would buy. 

3. Our success in stabilizing prosperity will 
depend largely on what we do about building new 
tools and equipment. 

About 30% of our industrial workers are em- 
ployed in producing tools and equipment. Steady 
employment for them is essential to our over-all 
prosperity. 


How far have we fallen behind in providing 
new plants and equipment? 


Estimates vary. Here is one rough estimate: 
If we had built new industrial facilities during 
1930-48 at the rate we did in the prosperous ’20s, 
we would have spent at least $100 billion more 
than actually we did. ; 

To get a better and more complete measure of 
this deficit, McGraw-Hill is undertaking a survey 
of American Business’ Needs for New Plant and 
Equipment. 

Businessmen all over the nation are being 
asked to answer questions like this: How much 





money would you need to put your plant in first 
class condition? How much are you planning to 
spend for new plant and equipment? Where do 
you expect to raise the money? The results will 
be reported later in this editorial series. Already 
the survey shows we have fallen many billions of 
dollars behind. 

Some shortcomings are apparent to everyone. 
They are revealed in a lot of rickety transporta- 
tion facilities and in rundown buildings. 

Many other deficiencies do not come into gen- 
eral view. They are, for example, the antiquated 
machines in our plants. Of the privately-owned 
machine tools in use in 1945 — when the last cen- 
sus of metalworking equipment was made by 
AMERICAN MACHINIST — 54% were more than 10 
years old. Their average age is higher today. 

It is true that in recent years we have hit new 
highs in total national production. But we have 
done so by putting far more people to work than 
ever worked before . . . and by driving equip- 
ment to the limit of its waning endurance, some- 
times beyond. It has not been done primarily in 
what is by all odds the best way to increase pro- 
duction—to use more and better and more modern 
tools and equipment. 


Haven’t we overcome much of this twenty- 
year deficit by rushing to build new plants since 
the end of the war? 


No. For two clear-cut reasons: 

1. The accumulated shortage is tremendous. 
The total of about $40, billion, which has been 
spent for industrial. plant and equipment since 
VJ-Day, has not wiped it out. 

2. Some key industries have had difficulty in 
getting the facilities they need. Take steel, for 
example — the industry that turns out our most 
basic industrial material. Its needs for new equip- 
ment are measured in billions of dollars. To pay 
for that equipment, it should have risk capital — 
money which people are willing to invest with a 
risk of losing for the sake of gain. For steel is an 
up-and-down industry. Earnings on its common 
stocks inevitably share both ways in those ups- 
and-downs. 





THIS IS THE 69r& OF A SERIES 






Since the war, steel, in common with most of 
industry, has been unable to market new common 
stock successfully. Its outstanding stock is now 
selling for only about one-half the current net 
vorth of the industry's present assets. With in- 
vestors willing to pay only 50 cents on the dollar 
fcr its facilities, the industry can not readily sell 
stock to pay for new plant and equipment — at 
higher prices even than the old. 

Why can’t steel — and other industries — attract 
people who are willing to risk their money retool- 
ing America? 

The full answer to that serious question must 
be left to future editorials in this series, for it 
involves many things . . . tax reform . 
bilization of small savings . . . a new respect for 
corporate profits. 

This first editorial seeks simply to emphasize 
two fundamentals: 

First, our standard of living improves with the 
quality of our industrial equipment. 

Second, American industry and American 
workmen badly need billions of dollars worth 
of better equipment now. 1 

The American people must understand that not 
only our continued. prosperity but also our secu- 


. Mo- 


rity as a nation depends upon giving American 
industry more and better equipment. 

“Give us the tools.” This was Winston 
Churchill’s cry for help to win the war. Only if 
we give American industry new and better tools 
will we have a chance to win abiding prosperity 
at home and good order abroad. 


President, McGraw-Hill Publishing Company, Inc. 


% THIS EDITORIAL, and a series to follow, will be 
devoted to a single problem — how to provide Ameri- 
can industry with the equipment needed to improve 
that envy of the world, the American standard of 


living. No more important problem confronts us to- 
day. Upon our wisdom in handling it depends not 
only the degree of eur prosperity, but also our 
security as a nation. 
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HERBERT A. OTTEY 


Manager, Flanging Sales 






Lukens Steel Company 






HOT PRESSED FORMED PARTS up to 6 
1. in thickness and several tons in 
eight are often better and less ex- 
ensive than those produced by cast- 
g, sectional flanging or other meth- 
ds. Designers are generally aware of 
ne excellent savings and product im- 
ents obtained with light stamp- 
ngs. But few realize that heavy sec- 
ons can be stamped, or pressed, often 
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? show similar gains. 
The distinction between stamping 
nd pressing is arbitrary. Generally 





d “stamping” is used to refer 
d formed quantity production 
em under -3 in. thickness. When the 
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Locomotive boiler dome, hot pressed in six operations, shows the 
compound curves that can be made in heavy gage material. This 1,500 Ib part 
is produced in lots of forty at a lower cost than could be obtained otherwise. 
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Showing the possibilities in heavy stampings or pressings. 
Materials, tolerances, typical applications. Relationship between 
the radius of curvature and the thickness of the material. 


gage is over 4^, in. or so, the operation 
is more likely to be termed "pressing." 
With hot or cold pressing certain ad- 
vantages over castings are possible: 

1. As with all stampings, the proper 
flow of metal produces a structure of 
maximum strength. Because the flow 
of metal can be better controlled in 
presses, no distortion of the metal or 
damage to grain structure occurs. If 
the die design and preparatory opera- 
tions are properly executed, high 
strength, consistent quality stampings 
result. 

2. Pressed parts of uniform dimen- 
sions, and often with closer tolerances 
than the usual run of castings, can be 
made on a production basis. 

3. Uniform structural strength is as- 
sured in every unit. The steel plates 






1948 


Fig. 2—Side ring for a ventilating fan. The curved 
shroud is more efficient in controlling the air flow 


the 


rolled conical shape previously used. 


Hot Pressed Formed Parts for 
Heavy Construction 


from which the stampings or pressings 
are made, are of dense, homogeneous 


structure. They are inherently free 
from sand pockets and blowholes 
f. One-piece construction and a 


functional design frequently can re 
place complex assemblies that require 
high labor cost and much assembly 

5. Life of parts may be lengthened 
because plates of known strength, rig 
idity sl wniémi can be used, thus 
minimizing structural failure 

6. Through the use of hot pressed 
parts to replace castings and other 
cumbersome assemblies, weight is re 
duced without sacrificing strength or 


rigidity. 
7. With hot pressing, residual 
stresses are minimized and further 


heat treatment is generally unnecessary 
8. Steel plate makes possible a 
product with a smooth, well finished 
surface 
Some of these advantages 
realized in the intermediate rings, Fig 
2, used in the construction of ventilat 


were 





Fig. 3—Brake drums for oil well derricks; pressed in two operations and flattened 


while hot. The 1} in. 
ing fans for tunnels. These rings form 
the outside, or shroud ring, of the fan 
wheel. In the original design the 
ring was rolled to a conical shape and 
the ends fastened with a butt strap. 
It can be seen that this hot pressed 
ring is curved to form a hyperboloid 


of revolution. This shape IS important 
in obtaining maximum efficiency. from 
the fan, and it shows marked super- 


iority over fans made with a curved 
shroud or side plate Variations in di- 
ameter to different wheels are 
more easily obtained by using pressed 
steel rings. Production time and costs 
are reduced. The ring shown measures 
6 ft 84 in. ID by 9 ft 24 in. OD with a 
174 in. slope. It is kot pressed from a 
flat circle of steel 9 ft 3 in. in diam- 
thick, weighing 1,258 


Suit 


eter, à in. 
pounds. 

An even heavier pressing, which 
weighs 2,000 Ib, is the head used as a 
brake drum on an oil well drilling 
rig, shown in Fig. 3. This shape is 5 
ft 44 in. OD, 4 ft 9% in. ID, with an 
overall depth of 11% in., and is hot 
pressed from a steel plate 14 in. thick. 

The relationship between radius of 
curvature and thickness cannot be 
given in any formula; rather it is a 
matter of experience and pressing tech- 
nique. In the brake drum the outside 
radius under the flare at the top of the 
drum and the radius inside the bortom 
of the ring are 3 in., or half the thick- 
ness of the material. The radii at the 
top inside of the drum and the outside 
bottom of the drum are 21 in. Mainte- 
nance of these radii is difficult because 
of the abrupt upset in the forming of 
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gage is said to be 


thickest in use in a pressed steel drum. 


the ring flange. Specially designed dies 
are required to produce these specified 
radii. The first pressing of this drum 
leaves enough extra metal at the bot- 
tom to permit the required sharpen- 
ing of the corner radius in the second 
operation, thus giving the brake shoe a 
maximum.of flat. braking.surface. To 
attain the desired flatness in the bot- 
tom, each drum is flattened while hot. 
This drum is said to be the thickest 
gage, heaviest pressed steel drum in 
use. 

The pressing shown in Fig. 4 is 
notable because of the narrow width in 
relation to thickness. This is a cover 


for the condenser of a coking and 
cracking unit in an oil refinery. It 
measures 5 ft 4 in. long by 93 in. wide 
by 1 in. thick, and is hot pressed from 
firebox steel plate. There is a 16 in 
radius in the width and 144 in. radius 
of dish in the length. The inside bot. 
tom radius is 14 in., and the straight 
flange is 1} in. high at the shallowes: 
part. This dished head is hot pressed 
in one piece and comes off the press 
finished except for the trimming to 
size by flame cutting. The ends of the 
covers have an unusually narrow inside 
radius in relation to the heavy gage 
thus necessitating the design of a spe 
cial closed die when forming. Thi: 
was a difficult pressing operation be 
cause the width of the finished head 
was only 93 in. with a gage of 1 inch 
Nevertheless, the production problem 
was solved satisfactorily, and it illus 
trates what can be done in the way oí 
holding a narrow dimension with 
heavy-gage material. 

Shapes can be compounded by weld 
ing together pressed forms. In Fig. 
5 one-half of the mixing drum for a 
concrete mixing machine is shown 
The final drum is made by welding 
together two conical heads, each 6 ft 
11 in. OD at one end, 2 ft 13 in. OD 
at the other. "They have an inside 
corner radius of 7 in., a 31 in. straight 
flange, a 2 in. flat rim, a 2 ft 1§ in. 
depth and a 2 ft 6} in. diameter hole 
cut in the center of the bottom. They 
are hot pressed from a flat steel circle 
95 in. in diameter and } in. thick 
The weight is 552 Ib. This conical head 
is pressed in two operations, using 
two sets of dies. The first set of dies 
draws the flat circle to about two- 
thirds of the finished depth and is 
used to give the head its final di- 


Fig. 4—Condenser cover of 1 in. gage was pressed to a 9} in. width, with a 1} in. 
inside radius. Notice the narrow width in relation to the heavy gage. A 1} in. radius 
was simultaneously held on bottom corners though the flange ends were only 14 in. high. 
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mension. Because two driving gears 
are fitted over the drum heads, the 
deg slope of the head must be smooth 
nd free from buckles. This result is 
secured by designing the dies to draw 
the 95 in. steel circle evenly at all 
points on the circumference. 
Tolerance is another problem that 
concerns the designer. The tolerance 
that can be held varies with the part. 
typical example, Fig. 6, is the sec- 
tion used at the end of a melting tank 
used by the chemical industry. The 
section is 4 ft 3 in. high, 4 ft 11 in. 
wide, 1 ft 103 deep, and IS 34 
in. thick. The radii are 73 in., 17 in. 
and 26 inches. The section weighs 
1,300 Ib, approximately. Even with 
this enormously thick section, dimen- 
held to a tolerance of 
0 +g inch. The first plan was to 
hot press a double section to equalize 
drawing stresses that would be set up 
in the dies during pressing. However, 
the size, weight and shape of the 
double piece is such that it would be 
difficult to remove a pressing like this 
from the die. The J alternative was 
to press each piece singly, which " 
accomplished in one operation using « 
triple acting die to form the — 
round and the * ‘can 
Die equipment to make this piece 
weighs about 21 tons. A unique die 
design was necessary because of un- 
equal die stress that would be set up 
during the forming operations. The 
main bodies of both male and female 
dies are cast iron. The ring is rein- 


sions) = are 


forced and bolted to a heavy steel plate. 
Reinforcing bars are cut from heavy 
gage steel plates, and they contribute 
greatly to the overall weight of the 
complete die equipment. 

Final pressing operations on a loco 
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Fig. 7—Buckle plates for a tanker bulkhead. Pressed in one piece, the economy was 


achieved in saving the assembly time 


motive boiler dome are shown in the 
lead picture. These domes are hot 
formed in six operations. Completed, 
the dome measured 4 ft 43 in. OD at 
the bottom, 2 ft 9 in. OD at the top 


with an overall height of 2 ft 91 
inches. The blank has a nominal gage 
of 14 in., the minimum gage of the 


finished side wall is 4 in. and of the 
top 44 inch. The weight of each dome 
is approximately 1,510 pounds 
Reduction in the — of parts 
was gained by the pressing shown in 
Fig. 7, a buckle plate for a tanker bulk- 
head. These plates are 51 in. wide, 
10 ft 5 in. long with a 10 in depth of 


buckle. Gage varies from 3 in. to 
c 
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Fig. S—Difficult shapes can be com- 


pounded by welding several pieces to- 
gether. 


Half of a concrete mixing drum. 





section is pressed from 3} in. 
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Fig. 6—Dimensions are held within —0, 


+} in, even though this melting tank 
material. 





required to weld smaller plates together. 


} in. After pressing they are sheared to 


width and welded into panel sections 
from 40 to 48 ft long. After welding 
they are flame trimmed. 


Quantity Required 

Granted that hot pressing has im- 
portant advantages and that unusual 
shapes can be produced, what quan- 
tities are required for economical pro- 
duction? These quantities are not as 
great as might be thought. For in- 
stance, the large blower rings shown in 
Fig. 2 can be produced in lots of ten 
at a lower cost than by any other 
method. The locomotive dome is eco 
nomically made in lots of forty, and 
the melting tank head in lots of thirty 


Materials 


What materials can be hot pressed ? 
The answer to this question depends 
entirely upon the shop that is to pro- 
duce the hot pressings. It is no prob 
lem at all to press low carbon steels 
either hot or cold. Some of the alloys, 
particularly the stainless steel group, 
are more difficult to handle 


Table I shows a list of materials 
that have been successfully pressed 
Practically all these materials can be 
formed either hot or cold. In hot 
forming, however, temperatures will 
vary according to the material being 
processed. Aluminum has to be held 
to a very low temperature; similarly, 


the silver-clad material must be formed 
in the low temperature range. Some 
of the stainless steels are formed in the 
upper part of the heat range. 

There is no limitation on forming 
clad metals. Certain precautions must 
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Table I—Some Materials That Have Been Successfully Hot Pressed 


Steels Nonferrous Metals | Steel, lined or clad with 
Carbon steels Aluminum Monel 
Stainless steels Copper Inconel 
Molybdenum-stabilized stainless Brass Nickel 
Columbium-stabilized stainless Nickel 
Chrome irons Bronze Silver 


Phosphor bronze Stainless 
Silicon bronze 

Muntz metal 

Monel 


Inconel 
Cupro-nickel 


Ingot iron 





Table II—Shop Tolerances 


Tolerance 
If Cold Sized 
(Plus or Minus 


Standard 
l'olerance 
Outside Diameter of Head Plus or Minus) 


ON OUTSIDE CIRCUMFERENCE 


12 in. to 48 in. inclusive 3g in. 1g in. 
Over 48 in. to 96 in. inclusive 15 1n. 1g in. 
Over 96 in. to 180 in. inclusive 34 1n. is in. 


‘(TOLERANCES FOR OVERALL 


Overall : 
Size of Head Over Under 
All shallow dished heads | in. 0 in. 
All other heads: 
Up to and including 60 in. diameter 34 1n. 0 in. 
Over 60 in. diameter lin. 0 in. 
TOLERANCES FOR STRAIGHT FLANGE 
When Not Governed by Overall Height 
Size of Head Over Under 
Up to and including 60 in. diameter 34 1n. 0 in. 
Over 60 in. diameter | in 0 in. 
‘TOLERANCES FOR STRAIGHT FLANGE 
When Overall Height Must Be Maintained 
Size of Head Over Under 
Up to 60 in. diameter inclusive 0 in. 34 In. 
Over 60 in. diameter 0 in. ] in. 





Table III—Blank Thickness 


Add to Specified 


Specihed Minimum Thickness Minimum Thickness 


Up to but not including 1 in | pg 1n. 
| in. up to but not including 2 in 1g in. 
2 in. up to but not including 3 in l4 in. 
5 in. up to but not including 334 in 3g in. 
334 in. up to and including 414 in. Lo 1n. 
Over 414 in.... 34 ın. 





of dish must be permitted. If the over- 
all height must be maintained within 
normal variation, shop tolerance on the 
straight flange must be permitted. See 
Table II. Closer tolerances than those 
listed can be obtained by consultation 
with the particular shop. 


be taken according to the type of clad 
that is being processed, but the hot 
pressing of clad metals is a routine op- 
eration in experienced plants. 


Shop Tolerances 
It is impossible to maintain both the 
straight flange and the overall height 
of spun or pressed heads. If the 
straight flange must be maintained 
within normal variation, standard shop 
tolerance on overall height or depth 


Machining Allowance 


If the shape is to be machined on 
the inside diameter only, or the outside 
diameter only, but not both, thickness 
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of the material must be at least ji in 


greater than the minimum thicknes: oí 
the flange after machining. If head; 
are to be machined on both inside and 
outside diameters, the thickness must 
be at least j4*, in. greater than the 
minimum thickness of the flange after 
machining. These machining allow 
ances are not in addition to the pro 
vision for minimum thickness de 
scribed in Table III. The heavier gage 
determined by either requirement wil! 
govern the rolled thickness of the 
blank circle. To determine the mini 
mum thickness the designer must con 
sider the following: 

Blanks thin out during forming 
therefore, the designer must specify 
the minimum thickness required at the 
thinnest point in the shape after form 
ing as determined by the appropriate 
formula. Table III lists proper in 
creases in the thickness of the rolled 


blank. 
Hot or Cold Pressing? 


Shall hot or cold forming be speci 
fied? There is no arbitrary answer t 
this question. Cold pressing is used 
wherever possible because it is usually 
the cheaper and faster method of pri 
duction. On the other hand, as thick 
ness increases, hot pressing is more 
likely to be advisable, and eventu- 
ally it becomes necessary. These factors 
must be weighed: Will the meta 
stand cold forming? Is sufficient press 
capacity available to do the job cold 
Is the shop schedule such that the re 
quired press will be free to handle 
the job in time to meet required ship 
ment? What dies are available’ 

Dies for heavy section hot stamp 
ings described above are usually made 
from tool steel or nickel cast iron. 
There are many grades and blends of 
steel available and any number o! 
formulas suitable for such dies. Thes 
factors are considered to lower tool 
costs: 

1. Elimination of excessive pressures 
and abrasive flow against the die ele 
ments. 

2. Automatically cooling and lubri 
cating the parts in contact with the hot 
metal. 

3. Clean cavities, 
trapped air pockets. 

i. Punches and dies designed to as 
sure minimum loss of time because 0! 
changes. 


free from en 


i : Lob d 

It is believed that as product " 
signers realize the range of size ane 
thickness and material that can be suc 


cessfully hot pressed, they will find it 
desirable to give more consideration t 
this production technique fo! man 

hined 


parts now made from large m 
castings. 
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Fig 
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Welded tube towing carriage at the David W. Taylor Model Basin employs flanged joints described below. 


Two types of flanged fittings used in the assembly of 


GR 


Steel 


Backing Ring 


the carriage 


above. Their use insures accurate structural alignment. 


Flanged Joint Design for 
Welded Tubular Steel Structures 


ANT A. DeSHAZER* 
Chief Mechanical Engineer 
David W. Taylor Model Basin 


LAR STRUCTURES often are de- 
1 to be assembled and disassem- 


in 


inc 


sections. 


In these, flanged 
properly designed 


and con- 


can preserve structural align- 


| strength. 


types of flanged joints, used 
mble components of the model- 
' carriage at the David W. Tay- 
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lor Model Basin, proved to be satisfac- 
tory in every respect. 

Details of these joints are shown in 
Fig. 2. The only difference in design 
is in the elimination of the aligning 
spigot on one. The flanged joint with 
flat faces is used for tubes that must 
be removed from the carriage assem- 
bly to attach equipment. These tubes, 
of course, cannot be parted longi 
tudinally. 

The joints shown were designed to 
satisfy certain design criteria for 
strength, rigidity, and alignment, im- 
posed by the overall functional re- 
quirements of the test apparatus of 
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which the carriage frame is a part 

Engineering the flanged joints com 
prised four steps before actually in- 
corporating them in the structure. 
First, they were designed for light 
weight, strength and rigidity. Second, 
special welding jigs and welding tech 
niques were developed to insure align 
ment during and after welding. Third, 
tests were run to check alignment and 
Joint strength; and last, flanges were 
incorporated in a full-scale test assem 
bly to check limits of assembly and 
disassembly. 

The flanges shown are made from 
commercial forged steel blanks, ma 
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Table I—Analysis of the Steel Used for the Flanges and Tubing 


Chemical Composition, percent 


Mn 
0.64 
0.55 


Flange 
l'ubing 


Si j P Cu 
0.16 0.023 0.10 
0.15 0.026 0.19 


lable II—Change in Alignment after Welding Tube and Flange Terminals 


V-Groove with Copper Chill Ring 
V-Groove with Steel Backing Ring 


chined all over to smaller dimensions 
than standard pipe flanges. Flange 
bolts are but as close to the tube 
wall as possible without restricting 
wrench clearance. This is done to re- 
duce flange deflection when the tubes 
are loaded in tension. The machined 
flanges are arc-welded to the tube using 
single V-groove joints. Materials for 
the flange and tube are shown in 
Table I. 

An expanding mandrel jig, shown 
in Fig. 3, is used to weld the flanges 
to the tube. Four keys are fitted on 
a tapered part of the welding jig. As 
the wing nut is turned, the keys align 
and hold the flange and the tube. Two 
types of welds with V-grooves were 


Groove for stee/ 
backing ring 

or copper 

chill ring 


o 


Aircraft bolts 


3 


V-groove 
for weld 


Average Change Average Change 
in Alignment in Overall Length 


1 in 1,000 
l in 630 


0.044 in. 
0.051 in 


made: one with a steel backing ring 
as shown in Fig. 2, and one with a 
copper chill ring placed in the central 
groove in the keys to keep weld metal 
off the jig. The jig is bolted to the 
machined flange and inserted in the 
tube. It is possible to rotate the as- 
sembly to allow down hand welding 
at all times. After welding, the jig 
is easily removed from the welded as- 
sembly. 

An assembly was tested before and 
after welding to check weld shrink- 
age and over-all alignment. The re- 
sults are shown in Table II. Note 
that misalignment and change in 
length are less for the weld with the 
copper chill ring; probably the result 


Jig flange 


Stee/ backing 


w 


Tube 


ring 


of welding the first bead at a lower 
heat. However, the steel backing ring 
makes it easier for the welder to con- 
trel the first bead, thus producing a 
higher — joint. 

A pair of flanges welded to tubes 
were tested for tension. A load of 
95,000 Ib was applied to a 4-in. OD 
tube with 0.226-in. wall, stressing the 
tube to about 35,000 psi, a value ap- 
proaching the yield strength of the 
tube. No sign of failure appeared in 
the weld. 

Following structural tests on the 
flanged joints, a full-scale model was 
aan to check carriage frame strength, 
rigidity and assembly procedure. 
Flanges were first welded to the tube 
members, which, in turn, were assem- 
bled to make up the individual truss 
members (refer Fig. 4). The result- 
ing truss member was then machined 
to the correct length, ground for cor- 
rect edge preparation and welded in 

lace in the structure. After assembly 
welding, all flange joints were discon- 
nected to check the effect of welding 
on alignment. No misalignment was 
apparent. All mating flanges posi- 
tioned accurately when the structure 
was reassembled. 

As a result of careful flange and 
structural design, and tests to estab- 
lish fabrication procedure, the model 
towing-carriage, 62 ft long, 57 ft wide 
and over 9 ft deep, was brought into 
the basin building through a 10 x 10 
ft opening and reassembled without 
any difficulty. 


Fig. 3—Expanding mandrel jig for welding flanged fitting to Fig. 4—Section of welded test structure showing details of con 


tube 
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Four keys align to hold flange and tube while welding. 


struction. Alignment after repeated assemblies was consistent 
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President, 








PRODUCTION, distribution and use of 
power throughout the airplane at a 
minimum of weight are the important 
considerations in the design of air- 
craft accessories. 

Since power must be converted from 
fuel, it is necessary to consider two 
phases of weight, fixed and fuel. Fixed 
weight is the weight of equipment 
only. Fuel weight is the weight of fuel 
consumed by that equipment, and will 
be a direct reflection of the efficiency 

' the device. 

This discussion will be limited t 
accessory systems that draw — 
from the main engines. Much study 
has been devoted to separate accessory 
power prime movers, but as yet none 
can compete with the weight per horse- 
power à ind fuel economy of the main 
engines. Ample power is available 
from these engines at any time except 

t take-off. Accessory power is a pen- 
dh at take-off. In many military air- 
craft each horsepowe er lifts twelve to 
fifteen pounds from the runway. If an 
accessory system steals some of the 
available power at that critical time, 
the potential load of the airplane is 
lessened by a corresponding amount 
Fifty horsepower in the accessory sys 
tem lessens the payload by 600 lb, o 
three passengers. 

On the other hand, fifty horsepowe 
is produced by the engines at less than 
1.0 Ib per hp and at less than 0.5 Ib of 
fuel per horsepower hour 

The first consideration is an argu 
ment for a separate power 
plant and the latter is an argument 
against it. 

Certain factors are common in the 
design of any accessory system. The 
function of the system is to obtain 
power from the main engines, dis 
tribute it throughout the airplane, and 
to utilize it at points distant from the 
main engine. To accomplish this func- 
tion, a source of power must be at 
the main engine. In the hydraulic and 
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pneumatic system this source is a 
pump. In the electric system, the 
Source is a generator. Both convert 
s * Formerly Asst. Chief, Equipment Laboratory, 
noineertng Div., Air Technical Service Command. 
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Aircraft Accessory Systems 





Comparison of hydraulic, pneumatic and electric solutions to the problems encoun- 
tered in the design of aircraft accessories; 
weight of equipment and devices needed to produce, distribute and utilize power. 


especially those concerned with the 








Fig. 1- 


mechanical energy to hydraulic, pneu- 

matic or electrical energy that becomes 
available as pressure. In the hydraulic 
and pneum atic systems this pressure is 
measured in pounds per square inch ; 
in the electric system in volts.» 


Next, it is necessary to distribute 
the power so converted throughout the 
airplane. In the hydraulic system, 
power is distributed by a network of 
tubing, which carries the hydraulic 
fluid to the load and returns the fluid 
to the pump. In the pneumatic system 
only one line is needed. In the electric 
system, power is distributed by flexible 
electrical conductors; in metal aircraft, 
the airframe can be used as a return 
circuit thereby making possible the use 
of only one electrical line. 


Devices that utilize accessory power 
vary with their purpose. Many devices, 
such as radio, lighting and heaters, can 
use only electrical energy. Most of the 
others utilize the accessory power to 
convert the accessory system energy to 
motion, either rotary or linear. Electric 
motors are commonly used for the 
conversion to rotary motion. The hy- 
draulic piston is well suited for use in 
linear actuators. Either type of motion 

can be obtained with pneumatic power. 

The three systems have common 
problems with regard to control and 
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Weight comparison of electric generators, hydraulic and pneumatic pumps. 


protection. It is necessary to continu- 
ously adjust the pressure of the source, 
to control the flow of power to acces- 
sory devices, and to protect the power 
and the distribution network 
from damage that might result from 
accidents and gun fire. 


source 


The primary consideration of the 
aircraft engineer with regard to equip- 
ment concerns weight and space. 
Efficiency should be considered as a 
part of weight, because it is a measure 
of the amount of fuel that is con- 
sumed by continuous duty apparatus. 
As noted, weight can be divided into 
two parts, fixed and fuel weight, the 
latter being inversely proportional to 
efficiency. 

A comparison of the weight of the 
three accessory power sources is given 
in Fig. 1. Note that the fixed weight 
of hydraulic and pneumatic pumps is 
far less than that of the equivalent 
electric generators. Cempared to the 


generator, particularly at the small 
ratings, efficiency is better for the 
hydraulic pump, but less for the 
pneumatic. Tas cient data preclude 


estimating the weight of pneumatic 
sources at higher power ratings than 
those given. 

A similar 
systems Fig 


analysis of distribution 
2 shows that the weight 
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Fig. 2—Weight analysis of aircraft dis- 
tribution systems compared on a basis of 
ability to deliver power a distance of 100 
ft at different pressures and efficiencies. 


distribution, even at the 
relatively low voltage of a 24-30 volt 
system, is considerably better than that 
of the hydraulic system. Since the 
weight of the wiring system in air 
planes is approximately one-fourth of 
the total weight of the entire electrical 
system, it can easily be seen that the 
weight of wiring is an appreciable 


of electrical 


factor in design 

The electrical network addi- 
tional advantages in that its perform- 
ance improves with lowered tempera- 
and its installation is flexible and 
simply made. Electric wiring has the 
tremendous advantage of not being 
restricted to straight lines; also it can 

installed after other controls and 
equipment, including hydraulic tubing, 
been put in place. The advantage 
f weight in the electrical distribution 
system does much to offset the weight 
disadvantage in the power source and 


has 


ture 


have 


load utilization devices 


l'o combat the weight advantage of 


ectrical distribution, engineers have 
been decreasing the efficiencies of hy- 
draulic transmission to lower and 
lower levels. A recent model of an 


a hydraulic transmission 
thciency of only 67 percent in order 
to reduce the weight of the hydraulic 

bing. Such efficiencies are quite satis 
factory for short time intermittent duty 
the effect on fuel 


rplane has 


applic ations where 
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weight is quite low, but they would not 
be suitable for continuous duty appli- 
cations where low efhciencies will cause 
high consumption and weight. 

The possibilities in the pneumatic 
system are apparent from a study of 
Fig. 2. Further, it might be possible 
to use $ in. aluminum tubing for small 
power tasks. This tubing would have 
less weight than the smallest prac- 
ticable electrical conductor, and would 
be quite flexible. It also would be 
quite fragile, therefore, a greater de- 
gree of protection would be needed 
than for either hydraulic tubing or 
electrical wiring. 

A comparison of rotary and linear 
actuating devices is shown in Figs. 3 
and 4. This comparison is not as 
accurate as those shown in Figs. 1 and 
2, because adequate ovelapping infor- 
mation is not available. Few hydraulic 
rotary motors are used, whereas there 
are approximately 2,000 different types 
of electric motors in service. One 
manufacturer of electric motors adver 
tises that he has available 400 differ- 
ent designs for aircraft applications. 

Rotary and linear pneumatic devices 
are available but in small power rat- 
ings. Again the possible achievements 
in pneumatic motors warrant study. 
Those shown in Fig. 3 are theoretical 
values, but a pneumatic unit is as- 
suredly competitive. 

The electrical engineer has been in 
vading the linear actuator field, and 
there are more data for comparison, 
Fig. 4. The electrical competitor to 


the hydraulic piston is far more com- 
plicated. Whereas, the hydraulic and 
pneumatic solution to the linear actua- 
tor problem requires a simple cylinder, 
piston and pressure relief valve; 
equivalent 


the 


electric includes a high 









Weight, Pounds 


Fig. 3—Rating and weight comparison of three types of continuous duty rotary motors. 
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speed motor, a gear reduction, a sc 
shaft, limit switches, a torque limiti ng 
device and probably an electric clutch, 

Efficiency of electric actuators has 
been improved considerably by the 
application of a ball bearing screw 
shaft, which has an efficiency of ap- 
proximately 90 percent. An overall 
efficiency of motor gear box and screw 
shaft of approximately 70 percent can 
be achieved in large designs having a 
motor rating of one horsepower or 
more. 

A fourth element in the power sys- 
tem that has not been discussed so far 
is the reservoir of energy. In the hy- 
draulic system, this reservoir consists 
of a container filled with a small quan- 
tity of hydraulic fluid and compressed 
air that operates at the system pressure, 
In the pneumatic system, of course, the 
reservoir contains air only. In the di- 
rect current electrical system this res- 
ervoir is provided in the storage bat- 
tery. 

Again it is difficult to conduct an 
accurate comparison. The storage bat- 
tery is not heavy when considering the 
total energy available. For example, 
batteries will weigh approximately 100 
lb per kwhr or 75 lb per hphr. This 
statement does not mean that the 
equivalent of 60 hp can be drawn from 
a 75 lb battery for one minute. As the 
load demand increases the available 
capacity decreases because of the in- 
ternal resistance within the battery, 
the losses in lines that have been de- 
signed for much smaller ratings and 
the characteristics of electric motors. 

The hydraulic reservoir, when com- 
pared in terms of pounds per unit of 
energy, will be approximately twenty 
times as heavy as the storage battery. 
Not much energy IS contained in the 
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Fig. 4—Comparison of rating and weight 
of linear actuators for operating acces- 
sories. 






hydraulic reservoir as installed in air- 
planes. The hydraulic reservoir, how- 
ever, is much superior in its ability to 
deliver great amounts of power in- 
stantaneously. The tendency in both 
the hydraulic and direct current elec- 
trical systems is to delete the reser- 
voir entirely. No electrical reservoir 
s contemplated in the alternating cur- 
‘ent system now undergoing develop- 
nent. 













During the development of aircraft 
rom the middle 1920's to approxi- 
nately 1939, the hydraulic engineer 
iad a virtual monopoly in the aircraft 
ccesssory field with regard to landing 
year, wing flaps, cowl flaps, and other 
ipplications where the use of hydraulic 
nergy is possible. About 1939 elec- 
tical manufacturers exhibited an 
igeressive interest in the application 
f electric power to many of these 
xoblems. Competitive developments 
esulting from this interest have been 
f great value to the aircraft manufac- 
urers, because they have forced new 
" TM in the hydraulic field 

| have often given the aircraft de- 
gner a choice of two methods of 
olving accessory problems. 





















The ability to deliver large amounts 
of power instantly also characterizes 
the pneumatic reservoir. A well-known 
illustration concerns the bomb bay 
doors of the B-29 airplane. The origi- 
na! design required electric motors 















i 
PRopucr ENGINEERING 








NOVEMBER, 1948 


and screw shafts to open the doors in 
fifteen seconds, but tactical use showed 
that the operation was too slow. The 
second solution used a motor driven air 
compressor and a 1500 psi reservoir. 
Release of the stored energy opens the 
doors in 0.7 seconds and closes them 
in 2.0 seconds. At sea level approxi 
mately four minutes are required to fill 
the reservoir; at altitude approximately 
thirteen minutes are — 

A combination of the hydraulic and 
electric systems has many advantages. 
For example, an electric servo mecha- 
nism is not a good application for the 
electric motor. The motor prefers to 
operate at a constant speed to achieve 
best efficiency and best performance. 
To achieve light weight, high speed is 
desirable. Both of these characteristics 
are poorly suited for control applica- 
tions where variable speeds from zero 
to a maximum and reversal of rotation 
are needed. By combining the con- 
stant speed motor with a hydraulic 
coupling, it is possible to utilize the 
advantages of both. 

Such a design avoids the use of the 
hydraulic distribution network, with 
its penalty of weight and inefficiency, 
and yet utilizes the particular advan- 
tages of hydraulic power for the actu- 
ator application. This type of solution 
is finding additional advocates with 
the development of new types of land- 
ing gear retraction and similar mecha- 
nisms. 

Another example of the advantages 
of the combined systems is demon- 
strated in the ability to simplify and 
streamline the hydraulic system. One 
important reason for hydraulic trans- 
mission inefficiency is the necessity for 
turns, bends, and fittings in the lines 
By utilizing electrically operated valves 
for remote control of hydraulic distri- 
bution lines, it is possible to use short 
straight lines in the hydraulic system, 
thereby lowering the weight and in- 
creasing the efficiency 

Another development, which has 
had little attention, lies in the applica- 
tion of very small high speed hydraulic 
pumps to electric motors. The hy 


draulic pumps previously mentioned 
and described in Fig. 1 are relatively 
low speed designs By using speeds of 
11.000 to 20, m rpm, which are made 
possible by electri a consider 
able reduction over the weight chara 


( ould 


motors, 


teristics cited in Fig. 1 
tained. 

Perhaps the pneumatic solutions can 
be substituted for hydraulic in some of 
these combinations. The pneumatic 
system will not be troubled by slight 
leaks an unlimited supply of 
"fluid" is available. Neither does tem 
perature change the viscosity. of thc 
fluid. But altitude 
availability. The 
through the pneumatic systems 1s akin 
to the hydraulic and is the speed of 
sound. This speed should be adequate 

The overall efficiency of the pneu 
matic system (pump, line and motor) 
should exceed 25 percent, but this 
value is lower than for the hydraulic 


since 


does reduce the 
speed of response 


svstem and much lower than for the 
electric system, which should exceed 
55 percent. 

The objective of accessory engi 
neers must be the lightest, most re- 
liable and most efficient airplane. The 
electrical engineer has one great ad 


vantage in that electri al energy is a 
necessity for radio, lights and certain 
types of heaters. By developing an 
answer for the other accessory prob 
lems now served by hydraulic equip- 
ment, the electric engineer has a chance 
to sell a single accessory system in an 
airplane. The single system has a 
chance of being lighter than the dual 
system now used. To achieve this 
aim, the electrical engineer will un- 
doubtedly be forced to use hydraulic 
couplings in a combined system. 
Summarizing the developments, it is 
apparent that the aircraft engineer can 


have hydraulic, pneumatic and ele 
trical devices in his airplane. The 
present competitive situation is par 


aircraft de 
chance to 


ticularly beneficial to the 
signer, because he has a 
choose between three solutions and in 
that way he can turn out the best pos 
sible design 


* * 


MUCH WORK IS BEING DONE toward developing safety devices for protec 
tion of high-speed aircraft personnel. Of 17 tests on human bone spect- 
mens conducted by the National Bureau of Standards, 14 were compres- 
sion with the direction of the load parallel to the bone fibers, one was 
in compression with load applied perpendicular to the fibers, one in bend 


ing and one under torsion load. 


Tubular compression specimens failed with a sudden snap 


and with 


longitudinal cracking, as did the bending and torsion specimens. 


Ultimate strength of the specimens was about 
studies indicate that bone may be considered an elastic, 


Preliminary 
brittle material 


23.000 psi. 


having about 1 the compressive strength of cast iron and more than twice 


that for hickory wood. The average Young's 
X 10° psi, is approximately 


about 2.8 


bone, 


modulus of elasticity for 
10 that of steel. 
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flanged shaped sealing member with a wiping | 
lightly presses against the shaft. The flange car 
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Examples are shown for internal and extern: 
and Chicago Rawhide Manufacturing Company 


of the flange should point toward the bearing 
seals. Sketches courtesy of Marlin-Rockwell € 


seal should be used. For all seals retaining oil, 
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reign matter are of equal importance, a unit with two 
iling members should be used. Where seal is to operate 
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are marked on the pattern. 


Applying the — 








i—Isochromatic and isoclinic patterns produced by tensile force of 248.5 Ib acting on model. 
(Right) Isoclinic lines traced as an analyzer and polarizer disks were rotated to successive angles 


Construction of a simplified polariscope, adaptable for design 
work in small industrial laboratories, was described in an earlier 
article. Using the equipment in performing a photoelastic analy- 
sis and the interpretation of the data obtained follows here. 


RAY W. CLOUGH 


Assistant in Structural Engineering 


Massachusetts Institute of Technology 


lO DETERMINE THE STRESS at any 
point on the model, three independent 
quantities related to the stress must be 


determined. It is convenient to use the 


difference between the principal 
stresses, the direction of the prin 
cipal stresses, and the sum of the 
principal stresses for this purpose 


(The reader is referred to “A Simpli- 
fed Polariscope for Industrial Use,’ 
PRODUCT ENGINEERING, September 
1948, p 124, for further explanation of 
uls on construction. of 
making 


the theon i det; 


the instrument, and model 


e hnique ) 

The first of these quantities, the dif 
ference between the principal stresses, 
is obtained from the pattern of iso- 
chromatic lines observed in the stressed 
model in the polariscope 





124 


The second 


quantity, the direction of the principal 
stresses, is obtained by another set of 
lines which may be observed in the 
polariscope, called isoclinic lines. The 
last quantity, the sum of the principal 
stresses, may be obtained in any one 
of a number of w ays; probab ly the 
simplest method is to calculate it from 
the change in thickness of the model 
as it is loaded. This lateral strain can 
be measured readily with a lateral ex- 
tensometer. 


Determining the Difference in the 
Principal Stresses 


Isochromatic lines appear on the 
model as lines of constant color; they 
are dark lines on a light background 
if the monochromatic light source is 
used, while with a white light source 
they shade in color through the entire 
spectrum. These lines connect points 
on the model which the difference 
between the principal stresses is à 











(Left) A few fringe numbers 


d 
optical properties of the model 
continuously 


consecutively 
the points of : zero difference in stres 
Therefore the difference between 
principal stresses at any point in 
model « an be found by counting 


point sal the "ne — a 
then multiplying this number | 
above mentioned constant. 
The optic al qualities. of 
samples of plastic vary, hne: the firs 
step in the photoelastic analysis must 
to determine the optical cı 
of the sample from which the 
The optical constant 


principal stresses represented 
ISOC hrom: itic 


a tension specimen 
GIN EERING, — 
ed a plastic as the mode! 


specimen is placed in the 
frame and lo: ided gradually, 
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light source in the polariscope. As 
the load is increased, the central por 
ton of the model will appear alter 
nately dark and light because of 
changes in internal stresses, each 
cycle indicating the appearance of a 
new isochromatic line. If the loading 
or the model itself should be some- 
what unsymmetrical, the lines will ap- 
pear first on one side of the model 
and move across to the other side. The 
slight eccentricity indicated by this 
effect will not lessen the validity of 
the results. The load is recorded as 
each new line appears on the model. 
Then the average load increment per 
cycle, obtained from a total of ten 
cycles, is used as a basis for computing 
the optical constant. The constant is 
obtained by dividing this average load 
increment, A P, by the width +, of the 
tensile specimen: 


AP 
Optical constant 


After the optical constant has been 
determined, the isochromatic pattern 
produced by the stress in the model is 
photographed. This is accomplished 
by placing the model in the loading 
frame and ap plying to it the desired 
type of load, again using the circul: ly 
polarized monochromatic light source 
in the polariscope. The load should 
be increased until isochromatic lines 
spread over the entire model and are 
spaced closely in zones of highest 
stress. At this point the net load on 
the model is recorded. The image 
of the model is then focussed on the 
ground glass screen of the camera and 
the isochromatic pattern is photo 
graphed for further study. 


Direction of the Principal Stresses 


dark 


The isoclinic lines are lines 
passing through all points on the 
model at which the principal stress 
directions are parallel either to the 
axis of the polarizer or of the analyzer, 
their axes being at 90 deg to each 
other. To study isoclinics, the plane 
polarized white light source is used; 
that is, the green filter is removed and 
the polarizer and analyzer disks are 
reversed so that the quarter wave 
plates are on the faces away from the 
model. Using this white light source 
the isochromatic lines can now be dis- 
tinguished from the isoclinics by their 
coli r. The isoclinics can also be iden 
tified by applying either of two tests: 
(a) If the polarizer and analyzer disks 
are rotated, the isochromatic lines will 
remain stationary while the isoclinics 
will move; (b) if the load is varied, 
the isoclinics will remain stationary 
while the isochromatics move. 

) analyze a model fully it is nec 
essary to obtain a complete series of 
Pr 
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isoclinic lines indicating principal 
stress directions at various angles be- 
tween 0 and 90 deg. It is usually suf- 
ficient to draw the linfs for increments 
of angle of 10 or 15 deg. This can 
be done by fastening a piece of tracing 
paper over the ground glass screen 
of the camera and tracing the lines ob- 
tained with the analyzer and polarizer 
disks oriented at the desired angles. 

Isoclinic lines are not as sharp and 
clearly defined as the isochromatics. 
For this reason one must use consider- 
able judgment in tracing their position. 
The following two rules will aid in 
locating them: 

l. A given must intersect 
the edge of the model at points where 
the slope of the edge is parallel or 
perpendicular to the direction repre- 
sented by the isoclinic, and only at such 
points. 

2. Isoclinic lines representing all 
stress directions will pass through iso- 
tropic points. These are points at 
which the principal stresses are equal, 
hence they appear as dark spots rep- 
resenting the zero order isochromatic 
line, and do not move as the magni- 
tude of the load is varied. 


isoclinic 


Determining the Sums of the 
Principal Stresses 


Lateral strains, from which the sums 
of the principal stresses in the model 
are obtained, measured with a 
lateral extensometer. The instrument, 


are 


Mill ouf fo 
depth of 
352 in--- 
each 

side 


Me in 


Qua + (2) 
» 


shown in Fig. 2, consists of three 
units: a horseshoe shaped gage which 
Is clamped on the model, a galvanom- 
eter, and a compensator element. 

Four electric resistance wire strain 
gages are attached to the base of the 
horseshoe. When the gage is clamped 
to the model with a light initial pres- 
sure, the arms of the gage follow the 
changes in thickness produced in the 
model by the load, and therefore the 
electric gages record strains. 

The "null" system is used in meas- 
uring the deflections of the arms of the 
gage, and the compensator unit pro- 
vides the means of accomplishing this. 
It consists of a steel cantilever which 
can be bent by turning a micrometer 
screw, Fig. 2 (B). Electric strain gages 
are mounted on each side of the canti- 
lever as indicated so that their changes 
in resistance can be controlled by the 
micrometer screw. These strain gages 
are connected, Fig. 2 (C), so that when 
the Wheatstone bridge circuit is thrown 
out of balance by strains in the horse- 
shoe gage, it can be rebalanced by turn- 
ing the micrometer screw. Therefore 
the change in micrometer reading be- 
comes a measure of the strains in the 
horseshoe gage and correspondingly of 
the strains in the model at the point to 
which the gage is clamped. A change 
in thickness as small as 0.000001 
inches can be so measured, after initial 
balancing 

Before 
used, it 


can be 


The 


extensometer 
calibrated. 


the 
must be 


Compensator 
element 


Two wire 
stra 


gages 


(B) 


Gages on 


compensator 
All resistances Q element ^N 
shown ore 


wire strain 


gages 


Fig. 2—Lateral extensometer for measuring a change in thickness of the model under 
load. It was developed at MIT by A. V. deForest and A. R. Anderson. (A) Horseshoe 


gage. 


1948 


(B) Compensator element for balancing the circuit. 


(C) Circuit diagram. 


























Fig. 3—Stresses are to be determined at 
point O on the section A-A. (A) Beam 
loading and relation of section A-A and 
point O. (B) Stresses acting at O. 


tension specimen from which the op- 
tical constant of the material was de- 
termined may be used. In the central 
portion of this specimen, the sum of 
the principal stresses is equal to the 
applied load divided by the cross-sec- 
tional area. Therefore the gage is at- 
tached near the center of the specimen 
and the difference in micrometer read- 
ings corresponding to a given load in- 
crement is determined. It is a simple 
matter to relate the sum of the prin- 
cipal stresses to the readings recorded 
on the micrometer. 

When the difference between the 
principal stresses and the sum and di- 
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Fringe Number (n) or number of Lines from the Zero Isochromatic 


Fig. 5—Fringe numbers of the isochromatics across given 
sections. Obtained from the model shown in Figs. ! and 4. 
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Fig. 4—Turbine blade root model dimen- 
sions, showing also points at which 
stresses are to be obtained. Table I gives 
corresponding strains and stresses. 


rection of the principal stresses have 
been obtained for any point on the 
model, the stresses on any given plane 
through that point can be calculated by 
the equations of elasticity. Consider, 
for example, the stresses at point 0 on 
section A-A of the beam shown in Fig. 
3 (A). A small element of the beam 
at O with the stresses acting on it is 
shown in Fig. 3 (B). If tensile 


stresses are considered positive, and 


p = major principal stress *(algebraically 
larger) 

q = minor principal stress (algebraically 
smaller) 

9 — angle measured clockwise from the ? 


o o 
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The Angle of Major Principal Stress to Normal to Section Considered 


Fig. 6—Directions of principal stresses were constructed from 
isoclinic pattern, shown in the righthand part of Fig. 1. 


axis to the o axis then the stresses on 
section A-A are given by the following 
equations: 


then the stresses on section A-A are 


given by the following equations: 


o = 


? Tí T B cos 20 


- 







7 7 sin 20 

Note that the positive shear stress 
r, shown in Fig. 3 (B), tends to pro- 
duce counterclockwise rotation of the 
element about point x, the vertex of 
the 90 deg angle in the element. 


Example of Photoelastic Analysis 
Dimensions of the model of a tur- 
bine blade root are shown in Fig. 4. 
The optical constant was 80 Ib per in. 
per fringe. A tensile load was applied 


Table I—Strains and Computed 
Stresses at Indicated Points 


Section A-E Section F-K 


p t q p t 
Pt A psi | Pt A pst 
A 51.3 20 F 110.0 1,331 
B 25.0 302 G 47.0 568 
E —105 -127 H;, -220, —266 
D —71. —864 | — 107.0, —1,294 
I — 191.5, —2,315| J | —2082| —2,520 


K | —306.1 —3,704 


K^ 
Note: p+ q= — 
where A = change in gage reading as model 
is loaded 
b = thickness of model = 0.364 in. 


K = gage calibration constant =4.40 





to determine the type of stresses that 
would be produced by centrifugal 
forces acting upon the blade as it ro- 
tated at high speeds. The sections on 
which the normal and shear stresses 
were measured are shown in the sketch 
as sections A-E and F-K. 

In Fig. 1 and also in the Table I, 
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|. | | |?—4|pt1 | 
Pt | 0 | 20 | sin 28 | cos 20 | n |$—4| f£-Fq |——,—— | cos 20* | r 
| | LA LL L5 | 9 an 
0.0 90 180, 0.000,.—1 000112.0 2640) 2640) 1320 1320, —1320 0 0 
0.025 58 116 0.899 —0.438 11.1| 2440| 2615| 1220| 1308 —534| 774—1098 
0.050| 43| 86| 0.998+0 070 8.9 1960| 2585| 980) 1292 +69; 1361) —978 
| 0.075| 40| 80| 0.985|--0.174| 6.5| 1430| 2535| 715| 1268 +125} 1393| —704 
a 0.1 41| 82| 0.990|--0.139| 5.0| 1100| 2465| 550| 1232 F76| 1308| —544 
4 0.2 | 51| 102| 0.978|—0.208| 3.6| 790| 1700| 395| 850|  —82| 768| —386 
c 0.3 | 5s|110| 0.940|—0.342| 3.9 860| 955| 430| 478  —147| 331| —404 
= (0.4 | 55] 110] 0.940|-0.342) 4.5| 990] 490| 495| 245| —169| 76| —466 
A 0.5 53; 106; 0.961|—0.276| 4.8| 1060 140; 530! 70| -146| —76| —509 
0.6 | 54| 108| 0.951,—0.309| 4.7| 1030, —115| 515| —58|  —159| —217| —489 
0.7 | 59| I18| 0.883|—0.469| 4.4| 970| —330| 485|-165|  —227| —392| —428 
0.8 | 65| 130| 0.766|—0.643| 4.0| 880| —520| 440|—260|  —283| —543| —337 
0.9 | 74| 148| 0.530|—0.848| 3.7| 810| —660| 405|—330|  —343| —673| —215 
1.0 | 90) 180, 0.000.—1.000 3.5| 770| —770 385|—385|  —385| —770| 0 
— — — — —À — —— —— — — — | — — 
0.0 | 135| 270!-1.000| 0.000|17.0| 3740| 3740| 1870| 1870) 0| 1870| 1870 
0.025| 148| 296 —0 899, 0.438/13.4| 2950) 3725) 1475 1862 -F601| 2463|4-1325 
0.050| 160, 320 —0.766| 0.643/10.6| 2310| 3680. 1155| 1840| +742) 2582) +885 
0.075| 170) 340/—0 342, 0.940; 8.6) 1890) 3625| 945 1812} +889} 2701) +323 
0.1 | 177 354/—0.105| 0.995| 7.0| 1540! 3535| 770| 1768| +766! 2534! +81 
7 0.2 | 19| 38| 0.616| 0.788| 3.5| 770| 2925! 385| 1462| +304| 1766| —237 
e 0.3 | 33| 66, 0.914 0.4 2.3 510, 2010. 255| 1005| +104; 1109; —233 
9 0.4 45) 90; 1.000) 0.000) 1.9) 420 1340 210 670 0 670 —21( 
9 0.5 | 56 112, 0.927|—0.375| 2.0; 440. 765 220 382|  -—s82| 300 | —204 
^ 0.6 | 65| 130! 0.766,—0.643| 2.4| 530, 240 265 120 -—170 -50| —203 
0.7 | 73|146| 0.559 .—0.829| 3.0, 660, —265| 330|—132|  —270, —402| —184 
| 0.8 80 160; 0.342/—0.940 3.9| 860| —825| 430—412 — —404 —816| —147 
S 0.9 86 172| 0.139/—0.990; 5.0| 1100—1245 :50,.—622, —545—1167, —76 
1 1.0 90 180 0.000 —1.000 6.2 1360—1360 680 —680 — 680. — 1360 0 
t 
) 
t 
he data obtained from the photoelastic at the points of tangency. These lines 
test is presented. The high stresses in are not needed in the photoelastic 
| the fillets of the model are indicated analysis, but they indicate clearly the 
| y the extremely close spacing of the flow" of stresses in the model 
sochromatic lines in these fillet re- The strains measured with the lat 
9 [uons. eral extensometer at the prescribed 
. The right half of Fig. 1 (right) points of sections A-E and F-K are 
hows the isoclinic lines traced as the — presented in Table I. The calculated 
t ialyzer and polarizer disks were ro- values of the sums of the principal 
l ated successively to angles of 0, 15, stresses (p q) are also shown in 
30, 45, 60 and 75 deg. On the left the table. 
1 alf of the figure, the corresponding The first step in the analysis was to 
$ tress trajectories are sketched. A stress transfer the pertinent information ob 
À tajectory is defined as a curve, the tained from ‘these pictures and the 
angents to which represent the direc- table to a set of curves from which it 
ions of one of the principal stresses could be applied more easily. First, 
, 
* 300€ *2,000 +1,000 
Stress — psi 
n i 
Fig, 7—Variations in the sums of principal stresses across the sections. Obtained by 
using the data in Figs. 5 and 6. Table II can then be filled in. 
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Table Il—Calculation of Stresses 










Normal Stress 
d 
Section A-E. 







Distance Across Section 








1600 -800 0 800 











Section A-E 
( negative) 


Distance Across Section 
— N 


Curves of shear stress and normal 


Fig. 8 
stress at various points across sections, 
plotted from Table II data. Original struc- 
ture similarly loaded has this distribution. 


lines 


the locations of the isochromatic 
4cross the given sections were deter- 
mined and the graph shown in Fig. 5 
was drawn. Similarly the directions of 
the principal stresses at various points 


across the sections were determined 
from the isoclinic pattern and the 
curve of Fig. 6 was constructed. And 


E 


finally the curve of Fig. 7 was drawn 
showing the variation in the sums of 
the principal stresses across the sec- 


tions. It should be noted that the 
magnitude of p -|- 7 must be equal to 
the magnitude of p — 4 at the edge 


of the model, since one of the prin- 
cipal stresses becomes zero at a free 
boundary. See Table II, Points 0.0 
and 1.0 for examples. 

From these graphs the ð, n, and 
p + q values given in Table II were 
obtained directly. The rest of the col- 
umns in the table were then filled in 
successively, using the following equa- 
tions: 


n) (OC. 80 Ib perin) 
(3 h " 0.364 in. 






) 


The last two columns give the normal 
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124.2 Ib (42 section) 


8 
A j 1070/5 


Shear 


17 
[Error = 1222 


stress 


= 13.87 | 


Fig. 9 


724.2 /b (/2 section) 
Normal Stress 


[Error = 26 eg. 1% | 


Resultant shear on section A-E and resultant normal stress on section F-K are 


compared with tensile load applied, as a check on accuracy of stress analysis solution. 


and shear stresses at various points 
sections. These values are 
presented as curves in Fig. 8, showing 
graphically the stress distribution 
across the given sections of the model. 
As was pointed out in the first article, 
the stress distribution on the metal pro- 
totype produced by this 248.5 Ib load 
would be exactly the same as the 
stresses cak ulated here. 

It should be obvious that to 
determine the any other 
point on the model, it would be nec- 
essary only to measure the sum of the 


across the 


now 
stresses at 


principal stresses at that point. The 
difference between the principal 
stresses and the directions of the prin- 
cipal stresses may be found directly 
for any point on the model from Fig. 
l, and then the calculation of the 
stresses on any plane through the de- 
sired point can be performed as in the 
example above. 

Wherever possible, the: results. of 
the photoelastic stress analysis should 
be checked by considering the equa- 
tions of static equilibrium, as has been 
done in Fig. 9. These resultant forces 


were determined from the stress dis. 
tribution curves in Fig. 8. They were 
evaluated by measuring the area under 
each of the curves (units of psi X sec- 
tion) and multiplying by the cross 
sectional area of the respective section. 

Shear stresses usually will be found 
to be less accurate than the normal 
stresses. This is because shear stresses 
are much more sensitive to the accuracy 
of the isoclinic pattern, and isoclinics 
are difficult to locate accurately—es. 
pecially in the vicinity of stress con- 
centrations. The error observed in 
this example is, however, somewhat 
larger than would ordinarily be ex- 
pected, probably because the data were 
obtained by students inexperienced in 
photoelastic work. 

Rapid, practical analysis of edge 
stresses in the model often can be done 
by applying a simple technique based 
on isochromatics alone. The method is 
applicable only to stresses at the edges 
of a model. However, these are usu- 
ally the stresses that make trouble for 
the designer. The method is as fol- 
lows: If the maximum edge stress in 
some part of a model can be accurately 
and easily computed, the ratio of the 
fringe order at any point of stress con- 
centration at the edge of the model 
to the fringe order at the point of 
known stress, represents the ratio of 
the stresses at these points. See "Pho. 
toelastic Investigation of Stress Re 
lieving Fillet Curves," PRopucr EN: 
GINEERING, May 1948, p 138, for an 
example of this method. 


Amplifier Control Insensitive to Vibration 


A DIRECT CURRENT amplifier control 
device of high industrial value because 
of its reliable operation under severe 
mechanical conditions was developed 
in Germany during the war. It is the 
subject of a report now on sale by the 
Office of Technical Services, prepared 
by OTS investigator R. A. Goodman. 
The apparatus has an over-all sensi- 
tivity of some 10-17 watts and can 
deliver a substantially larger amount of 
power to various control devices than a 
suspended coil galvanometer. 

Work on the amplifier began in 
1939, with hopes of producing a de- 
vice at least as sensitive as a suspended 
coil galvanometer and also free from 
the inherent defects of a delicate mov 
ing system. The device was to be c: ap 
al 2 of delivering a fairly large amount 

f power to heavy switch gear, indica- 
tors and recorders By 1941 the re- 
quirements were successfully met and 
a model was put to laboratory use 

There were two forms of the in- 
strument that differed in the design of 
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the output stage but held in common 
the principle of applying the direct 
current signal under test to the pri- 
mary winding of a transformer through 
an interrupter or chopper to derive a 
pulsating signal from the secondary 
winding. This principle is not new 
but the researchers did interesting 
work on the problems associated with 
input circuit design and the use of 
compensating feedback for null obser- 
vations. 

Of the two forms of the instrument, 
the one developed first was called 
"control converter". As described in 
the report, the input circuit consists of 
a coil in series with a breaker. When 
the breaker suddenly opens its contacts, 
the energy stored in the magnetic field 
of the coil gives rise to transient oscil- 
lations of the tension across the coil. 
These tensions either immediately or 
after amplification are applied to the 
grid of a gas gilled triode (thyratron), 
the plate of which is connected to the 
alternating current supply. The peak 


of the transient oscillations ignites the 
discharge of the triode allowing a flow 
of plate current until the next zero 
value occurs. Opening of the breaker 
and flow of anode current (as long as 
the peak is high enough) are repeated 
at 50 cycles per second. 

The thyratrons proved troublesome 
for some applications and a second 
form was developed with vacuum tri- 
ode input tubes displacing the thyra 
trons. This form, called a “measuring 
converter", had a continuous output 
characteristic and was more stable and 
had greater sensitivity under field con- 
ditions. Both instruments can be re- 
garded as valuable alternatives to the 
reflecting galvanometer where shock i5 
involved. 

Mimeographed copies of the 85 
page report (PB-78257: “A Highly 
Sensitive D.C. Controlling and Meas 
uring Device’) cost $2.25. Orders 
should be addressed to the Office 0! 
Technical Services, Department 0 
Commerce, Washington, D. C. 
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literature dealing with permanent mag- 
stability 
knowledge of the influences to which 
the magnets are exposed. Also 
earlier quench-hardened martensitic 
steels exhibited a structural instability, 
not present in modern magnet alloys, 
that gave rise to many erroneous con- 





net because of 











permanent magnets. 

Accurate analyses of the conditions 
to which weakened magnets were orig 
inally exposed, have often revealed the 
momentary presence of large magnetic 
helds in the vicinity of the magnet 
D fields, originally overlooked and 

' short duration, were of sufficient 
e to account for the demagneti 
zation noticed. 

Evidence available indicates that 
much of the demagnitization, which 
could not be sensibly explained, was 
caused by in advertent 
















re luc tance 







changes in the external circuit. Vary 
ing the air gap in à magnetic circuit, 





or improperly approaching or touching 
1 permanent magnet with a ferromag 
netic material will cause such changes 









How permanent is à permanent 
magnet? Anyone having experience 
with them would find this question 





difficult to answer in a few words, be 
cause it is the disturbing influences en 
countered that determine the 
nency of a permanent magnet. 

Disturbing influences may either in 
crease or decrease the flux supplied by 
a magnet. Generally a flux decrease 
results; then the cause is referred to as 
a demagnetizing influence. 

All applications utilizing permanent 
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MUCH CONFUSION has crept into the 
incomplete 


the 


cepts concerning the true nature of 
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Permanent Magnet Stability -I 


Effects of structural change and temperature change on the constancy of the flux output 
Significance of metallurgical stability, 
Curie temperature as characteristic properties of permanent magnet materials are discussed. 


magnets are, to some extent, subject to 
influences that tend to alter the flux 
supplied by the magnet. In many ap- 


plications the flux change is small 
enough to be safely neglected. 
Chief among the external demag 


netizing influences are temperature 
changes, mechanical shock, remagnetiz 
ing fields and reluctance changes in the 
magnetic Different types of 
radiations, 


circuit. 


seldom met with in pra 

tice, also affect magnetic stability, but 

the magnitudes of their effects have 
not been determined. 

Flux changes that will result from 

known external demagnetizing influ- 


ences are fully predictable, and can be 
controlled to reduce the magnitude of 
the change to a minimum. If a per- 
manent magnet is properly heat-treated 
and the external demagnetizing influ 
ences to which it is exposed are fully 
known, the changes suffered will not 
be unexplainable. 

The term "stability" refers to the 
constancy of flux output under condi 
tions known to affect the output, 
may be, subdivided into metallurgical 
stability and magnetic stability 

Met allurgic al stability 
changes in the flux output resulting 
from internal structural changes. In 
ternal metallurgical changes alter the 
condition of the magnet material; they 
disturb existing phase relationships or 

rystal orientation. 

Flux changes 
structural 


and 


refers to 


internal 
permanent in 


caused by 
changes are 


character and cannot be restored by 
remagnetization, to do so -equires a 
metallurgical reheat-treatment. 


Magnetic stability refers to flux 
changes caused by external disturbing 
influences. These changes can be dis- 
tinguished from those resulting from 


internal structural changes in that they 





Table I—Structural Stability of Alnico at Room Temperature 


Percent de Viation trom original val t 


HI RH nma 


1948 





magnetic stability. and 


can be comp etely restored, after re 
moval of the disturbing influence, by 
remagnetization. 

The term "aging" is 


often loosely 


employed when referring to air gap 
flux changes. The term that 


implies 
changes are directly — 
upon the passage of time. Since these 
flux changes are not dependent upon 
the passage of time but on other fac- 
tors, the term "aging" will be avoided 
in this article. 


these 


Structural Stability 


In heat-treating permanent magnets 
during manufacture, structural changes, 
which would normally proceed if 
cooled slowly, are retarded at the 
proper time to impart optimum mag 
netic properties to the material. By 
— the proper degree of 
quench, à permanent magnet is in a 
sense maintained in a transitional state. 
Certain high temperature structures ex- 
ist in conjunction with tempera- 
ture structures and their co-existence 
gives rise to high stresses in the crys- 
tal lattice. Permanent magnets, there 
fore, are not in a state of equilibrium 
and are characterized by a high degree 
of internal strain. It is perhaps a 
natural consequence that some of these 
materials will tend to approach a con- 
dition closer to equilibrium and re- 
lieve this immense strain. 

If for any reason a permanent mag 
net does undergo structural change its 
demagnetization curve will be perma 
nently altered. Therefore, if these 
structural changes gradually 
there will be a corresponding gradual 
change in the air gap flux supplied by 
the magnet. This phenomenon is 
sometimes referred to as structural 
metallurgical aging, and is very objec 
tionable in applications requiring air 
gap flux stability. Remagnetization 
will not wipe out the effects of struc- 
tural changes, they are permanent un- 
the magnet material is reheat 
treated. 

Permanent magnets, from the avail- 
able data, may be divided into two dis- 
tinct classes with respect to structural 
stability. The essential difference be- 
tween them is the useful range of tem- 
perature in which no perc eptible struc- 
tural change occurs. In one class, are 
the quench-hardened magnet steels that 


low 


occur 


less 
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Table II—Recommended Maximum 


Temperatures 

Material Deg C 
Alnico 1.. 300 
Alnico 2 300 
Alnico 3 300 
Alnico 4 300 
Alnico 5 300 
Alnico 6 300 
Alnico 12 300 
Silmanal 150 
Remalloy 300 
Cunico 300 
Cunife 250 
Vectolite 200 
Vicalloy ie ER 300 


depend upon carbon to develop mag- 
netic hardness. The other aes in- 
cludes the precipitation hardening ma- 
terials that contain no carbon as a nec- 
essary constituent. 

No evidence exists to indicate that 
properly prepared precipitation hard- 
ening alloys, as exemplified by the 
Alnicos, undergo any structural change 
at room temperature. Table I gives an 
indication of the structural stability of 
three grades of Alnico at room temper 
ature. Their demagnetization curves 
were reproduced periodically, and at 
the end of the time indicated showed 
deviations from the original tests, 
which are within the error of measure 
ment. 

In a more accurate series of tests by 
I. F. Kinnard and J. H. Goss, (See 
AIEE Transactions, 1941, Vol. 60, p 
431-439) the air gap flux changes at 
room temperature amounted to 0.15 
percent after a period of 30 weeks for 
Alnico 1 and 2, and were not attrib 
utable to structural changes. Most of 
the precipitation hardening type alloys 
are structurally stable at much higher 
temperatures than room temperature. 
In Table II are given recommended 
maximum temperatures below which 
no perceptible structural changes have 
been noticed. 

Many of the alloys in Table II may 
be momentarily subjected to tempera- 
tures higher than shown without ill 
effect. Prolonged heating at high tem- 
peratures ruins the original heat-treat- 
ment of the magnet by causing what 
appears to be an over-precipitation of 
the hardening phase. There are some 
indications that low temperatures of 
—150 to —180 C also cause structural 
changes in some of the precipitation 
hardening alloys, but these temper- 
atures are rarely encountered in service. 

The internal structure of some work- 
able precipitation hardening alloys are 
appreciably altered by mechanical 
working. The resulting structural al- 
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terations consist largely of a disturb- 
ance of the internal crystal orientation 
of the magnet material. An existing 
preferential crystal alignment may be 
destroyed or with an existing random 
orientation a more preferential ar- 
rangement may result. 

Unlike the precipitation hardening 
class of materials, experience has 
shown that the untempered quench- 
hardened magnet steels undergo grad- 
ual internal structural change in the 
usual working temperature range. R. L. 
Dowdell (See Transactions of Amer- 
ican Society for Metals, Vol. 22, 1934, 
p. 19) and others have shown that all 
types of the quench-hardened steels 
undergo this type of change. It is es- 
sentially a temperature effect, the 
amount and rate of change depending 
upon the temperature at which the 
magnet is maintained. In the usual 
working temperature range the struc- 
tural alterations continue over long pe- 
riods of time and cause a correspond- 
ing change in magnetic properties. 

A thorough study of the effects of 
gradual internal structural change has 
been made by E. Gould, (See Pro 
ceedings World Engineering Congress, 
Tokyo, 1929, p. 34,273) in which the 
striking similarity of this structural ag- 
ing to certain colloid phenomena is 
pointed out. 

The exact mechanism of this aging 
process is not clearly understood, but 
the following brief explanation fits the 
available data. Quench-hardening mag- 
net steel depends upon carbon to de- 
velop magnetic bolus For a short 
time during heat-treatment these steels 
are raised to a moderately high temper- 
ature, at which the carbon present is 
uniformly dispersed in the alloy matrix 
and penetrates the interstices of the 
crystal lattice. 

To develop maximum magnetic 
hardness it is necessary to quench from 
the elevated temperature. The rapid 
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Fig. 1—Change of air gap flux of C 
shaped meter magnets at room tempera- 
ture. The flux changes are exponential. 
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cooling retains most of the carbon in 
the interstices of the lattice and tends 
to cause lattice distortion and strain. 

It is believed that in large measure 
these lattice strains account for the co. 
ercivity of these steels. In the 
quenched state in the room temper- 
ature range it is believed that there is a 
tendency for some carbon to migrate 
from the interstices of the parent lat- 
tice. The carbon that leaves the lattice 
possibly forms carbide compounds or 
coagulates near grain boundaries, 
Whatever the mechanism, this change 
occurs on a sub-microscopic scale and 
is apparently the reason for the decay 
of coercive force. 

The change of air gap flux of un- 
tempered C shaped meter magnets at 
room temperature are shown in Fig. 
1. Curve 1 is for a 3.5 percent chrome 
steel magnet. The resultant flux 
changes are exponential in character 
and tend to approach a limiting value, 
although at elevated temperatures the 
changes are much more rapid than 
indicated by the curve. Curve 2 is 
for a 36 percent cobalt steel magnet. 

The curves of Fig. 2 show the 
veneral effect of internal structural 
changes on the demagnetization curve 
of 36 percent cobalt steel. Curve 1 
is a normal room temperature demag- 
netization curve. Curve 2 shows the 
results of accelerating the structural 
changes by heating the material to 
450 C, and returning it to room tem- 
perature. The same effect occurs at 
room temperature at a very slow rate 
and to a lesser degree. 

For 36 percent cobalt steel the 
changes cause a decided decrease in 
coercive force and the external en- 
ergy, but an increase in residual induc- 
tion. Also, the percentage of flux 
change is greater for short magnets 
than for long ones. Curiously enough, 
if the permanence line of the magnet 
lies to the right of the intersection of 
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Fig. 2—Effect of excessive internal struc- 
tural changes on the demagnetization 
curve of a 36 percent cobalt steel magnet. 
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Fig. 3—Comparison of the stability of tempered chrome magnets and that of untem- 


pred magnets over a long period of time. 


urves 1 and 2 in Fig. 2, an increase 
f air gap flux is obtained. Curve 2 of 
Fig. 1 br the C shaped 36 percent 
obalt magnets shows the same char- 
icteristic. 

These structural changes in quench- 
ardened steels decrease the coercive 
orce He, and increase the residual in- 
luction B,. The chrome and tungsten 
magnet steels undergo the same type 
of structural change as the 36 percent 
cobalt steel. The effect on their de- 
magnetization curves is less pro 
nounced but is just as objectionable. 

. Fortunately, the quench-hardened al- 
oys can be brought to a structurally 
table condition in a limited tempera- 
ure range by a tempering treatment. 
The amount of structural alteration 
hat occurs is dependent upon the tem- 
xrature; the higher the temperature 
he greater the change. Thus a short 
empering treatment at some elevated 
emperature accelerates the structural 
iteration that normally requires a long 
ime to complete at a lower tempera- 
ure. 

Some investigators have suggested 
nat, even in this tempered condition, 
he quench-hardened alloys are not 
table, but the large amount of data 
in properly prepared steels indicate 
practical stability is obtained. The 
ime and temperature of the tempering 
veatment varies with the material to be 
tabilized, but temperatures from 100 
) 200 C for 8 to 12 hr are usual. 
‘ome manufacturers prefer to cycle the 
nagnets through a temperature range 
‘ number of times. The tempering 
veatment can be applied equally well 
dther before or after magnetization 
See I. F. Kinnard and J. H. Goss, 
{IEE Transactions, 1941, Vol. 60, p 
1331-439). Either procedure results in 
nagnets that are stable for a long time. 

Proper time and temperature control 
Y prior heat-treatments contribute to 
he success of the tempering treatment 
n obviating structural changes. The 
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Magnets in both states were C-shaped. 


continued accuracy of a good ammeter, 
voltmeter or watt-hour meter, using 
these stabilized magnets, attest to the 
stability of the tempered magnet. In 
Fig. 3 the stability of tempered chrome 
magnets is compared with that of un- 
tempered magnets over a long period 
of time. 

Quench-hardened magnet 
should not be subjected to tempera 
tures greater than 75 C even though 
they have received a stabilizing treat- 
ment. This temperature will vary 
somewhat with the material and the 
particular stabilizing treatment, but it 
is quite evident that these materials 
will have a limited temperature range 
of operation if structural stability is 
to be maintained for any length of 
time. 

Destruction of anisotropic proper 
ties is another type of internal change 
to be guarded against. Such a change 
will permanently alter the shape of 
the demagnetization curve. Overheat- 
ing destroys the anisotropic character 
of some materials and their superior 
magnetic properties. The only effect 
of heating Vectolite to 300 C seems 
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Fig. 4—Typical demagnetization curves 
for specimens of Alnico 1. Curve 1 is at 
room temperature. Curve 2 is at 450 C. 
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to be a destruction of its anisotropic 
properties, which can be recovered 
only by recooling in a magnetic field 
from about 325 C. Other anisotropic 
materials may undergo the same type 
of change but most of them undergo 
rapid phase transformations below the 


temperature range in which their 
anisotropic characteristics are de- 
stroyed. 


Temperature Effects 


One of the most frequently en- 
countered external disturbing influ- 
ences is temperature variation. Tem- 
perature changes measurably affect the 
characteristics of a permanent magnet 
and tend to alter the airgap flux sup- 
plied by a magnetized magnet. The 
very existence of ferromagnetism is 
dependent upon temperature. 

To investigate properly these effects 
of temperature change upon a perma- 


nent magnet material, the material 
must undergo no structural change 


within the temperature zone in which 
it is to operate. As pointed out in the 
discussion of structural stability, these 
changes are in general irreversible, and 
will obscure the more common and 
basic temperature effects. The de 
magnetization curve of a structurally 
stable —— is very nearly retraceab lc 
1 specific temperature 
regardless E the length of time 
elapsed between tests. The effects dis- 
cussed in the following apply only to 
the temperature zone wherein no 
structural changes can be detected in 
the magnet material. 

As the temperature of a permanent 
magnet is raised, the magnetic energy 
that it is capable of supplying de 
creases. At an elevated temperature 
the magnet operates on a demagnetiza- 


when tested 


tion curve lying under the normal 
room temperature demagnetization 
curve. Conversely, as the tempera- 


ture is lowered below room tempera- 
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Fig. 5—Room temperature recoil demag- 
netization curve for Alnico 1 after heat- 
ing to 450 C with no remagnetization. 
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ture the demagnetization curve shifts 
to a position above the normal room 


temperature curve, and more magnetic 
energy becomes available. This tem 
perature dependence is attributable to 
the gradual overcoming of the forces 
that contribute to the phenomenon of 
ferromagnetism by increasing thermal 
agitation 

A typical demagnetization curve for 
a specimen of Alnico 1 at room tem 
perature is shown by Curve 1 of Fig. 


i. Curve 2 is constructed from data 
for the same material maintained at 
150 C. If the BH products are deter 


mined for the intersections of any per 
manence line with Curves 1 and 2, the 
decrease in available energy will be 
readily apparent. The perform: ince of 

a particul: ir magnetic material at any 
given temperature can be accurately 
predicted from a family of temperature 
demagnetization curves plotted for that 
material. 


As a fully magnetized magnet is 
cooled below room temperature its 
remanence increases. For most ma- 
terials the increase is slight at the 


temperatures usually encountered in 
practice. Upon return to room tem 
perature most materials exhibit es 
sentially their original remanence val 
ues. Remanence changes caused solely 
by temperatures below the temperature 
of magnetization are reversible. 

As a saturated magnet is initially 
heated, its remanence or the air gap 
flux it supplies decreases and does 
not in general return to its original 
value when the magnet is returned to 
room temperature, that is, remanence 
is not entirely reversible with tem- 
perature on the first heating cycle. For 
a particular magnet the amount of ir- 
reversible loss of the initial tempera 
ture cycle is a function of the maxi- 
mum temperature encountered. Curve 
3 of Fig. 5 is a recoil demagnetization 
curve obtained by returning the alnico 
1 of Fig. 4 to room temperature from 
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Table I1I—Curie Temperatures of Some Permanent Magnet Materials 


Material Composition, Percent Curie Temperature, C 
10 Deg 
Alnico 1 12 Al, 20 Ni, 5 Co, Bal Fe.. 780 
Alnico 2 10 Al, 17 Ni, 12.5 Co, 6 Cu, Bal Fe S15 
Alnico 3 12 Al, 25 Ni, Bal Fe. 760 
Alnico 4 12 Al, 28 Ni, 5 Co, Bal Fe... 800 
Alnico 5 8 2 14 Ni, 24 Co, 3 Cu, Bal Fe. 890 
Alnico 6 8 Al, 15 Ni, 24 Co, 3 Cu, 1 Ti, Bal Fe 875 
Alnico 12 6 T 8 Ti, 18 Ni, 35 Co, Bal Fe 847 
Cunife... 60 Cu, 20 Ni, 20 Fe 450 
Cunico . 50 Cu, 21 Ni, 29 Co 860 
Silmanal 86.5 Ag, 8.8 Mn, 4.7 304 
Vectolite 31 FexOs, 43 Fe3O,, 26 CoO 540 
Vicalloy 10 V, 52 Co, 38 Fe 855 
Remalloy 12 Co, 15 Mo, 73 Fe 898 





150 C without remagnetization. Lines 
AO and BO are the permanence lines 
for two specific magnet specimens. 
The difference in the values of induc- 
tion B of the intersections of these 
permanence lines with demagnetiza- 
tion curves 1 and 3 is a measure of the 
irreversible loss. After the initial heat- 


ing, if the temperature is further 
varied without remagnetizing, these 


magnets will operate along a section 
of their permanence lines lying be- 
tween Curves 3 and 2. 

From Figs. 4 and 5 it may be seen 
that the variation of magnet remanence 
or air gap flux with temperature is to 
some extent dependent upon the slope 
of the magnet permanence line (mag- 
net dimensions) and the maximum 
temperature encountered. 

Successive temperature cycles up to 
the temperature encountered on the 
first cycle cause little further loss in 
remanence. 

After about four such cycles the 
remanence versus temperature curve 
is retraceable. After each magnetiza- 
tion the magnet again exhibits the 
same amount of remanence loss as 
on its first temperature cycle and be- 
haves on successive cycles as described. 


| - A/n« o 5 
2-A/nico 2 
3- Cunico 
4 - Cunrfe 
5 - Veclo//fe 
6 - S//mana/ 
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-Remanence retained by six permanent magnet alloys as temperature is increased. 


Propucr 


After a magnet has reached 
versible condition caused by thermal 
cycles in a limited temperature range 
(—60 to +100 C), A. C. Whiffen 
(See Journal of the Institution of Ele 
trical Engineers, London, 1937, p. 81, 


727) has shown that its magnetic 
strength at any temperature within 
this temperature range can be ex 


pressed by an equation in which 


H, = strength at ¢ deg C 

Ho = strength at O deg C 

a = a negative constant for a particular 
magnet 

b = a negative constant 

H, = Ho (1 + at + b£) 


This equation has little practical im 
portance since each set of magnet di- 
mensions and each magnet material re 
quires a separate set of constants 
Probably much of the irreversible loss 
reported by Whiffen as being caused 
by the effect of temperature really re- 
sults from reluctance change in the 
magnetic circuit. The expansion and 
contraction of metals might be sus- 
pected of giving rise to reluctance vari- 
ations that could cause irreversible flux 
changes of the order reported in this 
work. 

In the temperature range usually 
encountered in the application of per- 
manent magnets, the flux variations re- 
sulting from temperature changes are 
not large. Heating most magnet ma- 
terials to 100 C causes a remanence 
loss varying between 0.5 and 2.5 per- 
cent, upon return to room temperature 
the irreversible losses are 0.2 to 0.75 
percent; heating to 200 C causes 
remanence losses of 2 to 6 percent, 
upon return to room temperature the 
irreversible losses are only 1 to 3 per- 
cent. Many applications can tolerate 
such losses without a serious loss of 
efficiency. In general, anisotropic ma- 
terials exhibit a smaller percentage of 
loss than isotropic materials. 

The remanence retained by various 
permanent magnet alloys as the tem- 
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erature is imcreased is indicated in 
Fig. 6. These data were taken on rela- 
tively long bar specimens, so that the 
remanence is nearly equal to the resid- 
ual induction for these alloys. 

In many permanent magnet applica- 
tions, such as watt hour meters and 
other electrical instruments, the air 
gap flux must be maintained reason- 
ably stable to insure ne operation 
over long periods of time. For this 
type of application where air gap flux 
stability 1s of prime importance, the 
magnet material and its dimensions are 
selected to have a relatively small 
remanence change in the working tem- 
perature range. To avoid the irrevers- 
ible remanence loss of the first tem- 
perature cycle, the magnetized magnet 
assembly is subjected to a temperature 
slightly higher than the maximum tem- 
perature to be encountered in service. 
This treatment is repeated a number of 
times to insure maximum stability. 


In practice the magnet in its com- 
ponent assembly is magnetized, then 
exposed to the repeated temperature 
cycles. Such treatment of the whole 








magnet assembly serves a twofold 
purpose, it avoids the irreversible flux 
loss of the magnet caused by tem 
perature variation and also that which 
results from reluctance changes that 
might result from the expansion or 
contraction of the metal in the mag- 
netic circuit. If for any reason these 
magnets are remagnetized, the thermal 
stabilizing treatments must be repeated. 
This stabilizing treatment removes only 
the irreversible flux changes, and does 
not affect the reversible portion of the 
remanence or air gap flux change with 
temperature. 


Curie Temperature 


For purposes of studying the per- 
formance of permanent magnets, the 
Curie temperature is defined as the 
rising temperature at which a material 
ceases to be ferromagnetic, or the fall- 
ing temperature at which it becomes 
ferromagnetic. As a permanent mag- 
net is heated above its Curie tempera- 
ture it becomes completely demag 
netized, and remains demagnetized 
until it IS cooled below its speci fi 





Curie temperature and remagnetized. 
Most materials are useless for per 


manent magnets because of structural 


before 


changes that occur reaching 
their Curie temperatures It is pos 
sible, however, to heat rapidly some 


materials above their Curie 
ture without causing 
changes. Curie temperatures of some 
of the common permanent magnet ma- 
terials are given in Table III. It 
should be noted that tempera- 
tures are considerably higher than the 
values given in Table II for recom 
mended maximum operating tempera- 
tures. 


tempera- 
serious structural 


these 


Epiror’s Nore: Part II of this article 
will be presented in the December 
number of PrRopuct ENGINEERING. 
Part II deals with the effects of me- 
chanical shock, vibration, and reluct- 
ance changes in the magnetic circuit on 
the flux output of permanent magnets 
Thermal and a-c- demagnetization 
stabilization treatments, shielding 
methods, and nature of flux density 
changes caused by external fields are 
also discussed. 





Alkyd Resists Tracking When Exposed to Arcs 


QUICK-SETTING new 
— compound, designated 
kon Alkyd", is being used for ele 
trical switch units and connectors 
where arcs are anticipated. Arc re- 
sistance of parts made from this com 
pound, developed by the Plaskon 
Div. of Libbey-Owens-Ford Glass Co., 
is 190-200 sec under standard ASTM 
test procedure. 

This material is an industrial plastic 
and is expected to be used for parts re- 
quiring special electrical and mechan- 
ical properties. 

Because it is mineral-filled, 


thermosetting 


"Plas 


lower than for cellulose-filled thermo 


PLASTIC DISKS were exposed to an electric arc for 165 sec 
Left to right, phenolic, general pur- 


under the same conditions. 
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tensile, 
flexural and compressive strengths are 
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setting plastics. But since it has high 
heat resistance the alkyd compound 
maintains its strength properties at 
temperatures ranging from 300 to 350 
deg Fahrenheit. The alkyd compound 
has a high modulus of elasticity 

The developers feel alkyd molding 
compound may open the w T for high 
speed compression molding as thermo 
plastic compounds gave rise to devel 
opment of efficient injection molding. 
Parts can be molded in relatively light 
and inexpensive machines with short 
cycles. The curing time for molded 
parts is short and the curing reaction 
supplies much of the heat to cure. 

The curing time is so short that fa 
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pose failed in 10 sec, electrical in 20 sec; 
alkyd did not fail. 


pose in 126 and electrical in 132 sec; 


tors other than the nature of the mate 
rial influence it. A 2 in. by 1 in. disk 
cures in 12 sec at 300 F. Lowering 
the temperature 10 deg increases the 
time markedly. Because of this speed 
in curing, it 1s essential that the mold 
be closed rapidly. Some presses do not 
close fast enough and cannot be used 
for alkyds unless modified. 

Shrinkage and water absorption 
properties are in the range for phe- 
nolics and are superior to those for 
amino resin compounds. Molded parts 
have high dimensional stability and are 
resistant to all common organic sol- 
vents and to strong and weak 
The compound is in granular form 


acids 





melamine, general pur- 
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Motors and Controls for Textile Machinery 


From "Electrical Progress in the Textile 
Industry" by F. D. Snyder, Westinghouse 
Electric Corp. presented before American 
Institute of Electrical Engineers, June 
21-25, 1948. 

Special motors and controls developed 
for textile machines have unusual char- 
acteristics that could well be applied 
to meet similar requirements in other 
fields 


Morors. The self-cleaning squirrel- 
cage motor allows dry lint to pass 
through the windings readily and sel- 
dom requires cleaning. A new 
screened motor with large screen area 
will operate satisfactorily even when 
oily lint has clogged part of the 
Permanently-sealed bearings 
lower motor maintenance costs and re- 
duce product spoilage. 


screen. 


CONTROLLED ACCELERATION. For 
cotton roving frames an automatic 
starter cuts out the starting resistance 
when approximately full speed is 
reached. Sometimes the control places 
the resistance in the motor circuit 
only while the start button is de- 
pressed. Woolen cards require a low 
torque initially to take up any slack 
in the drive and a high torque to break 
static friction. Then torque must be 
reduced again to avoid undue stress 
when the motor pulls into running 


speed. For squirrel cage motors an 


Braking Current 
O amp a-c 
20 arnp a-c 
JO amp d-c 
40 amp d-c 
+ Full load arm. 


| current 
12.5 omp a-c 


$ + + 
4L 


running forque 


Full load 


40 60 80 100 
Braking Torque |b at | ft 


Fig. 1—Braking torque developed by a 
5 hp four-pole squirrel-cage motor. 
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automatic starter provides these fea- 
tures by inserting and removing resist- 
ance in the proper sequence. A more 
satisfactory drive employs a slip ring 
motor controlled by a motor-operated 
secondary rheostat. This gives smooth 
acceleration and some variation in pro- 
duction speed. This control permits 
the operator to preset any desired speed 
and acceleration will always be at the 
same rate. 


Loom Drives. The loom typifies the 
benefits derived from proper motor 
characteristics. The instantaneous 
pe requirements of a particular 
oom operating at 180 picks per min- 
ute vary between 2.4 kw maximum and 
0.3 kw regenerative. 

Selection of a motor with suitable 
flywheel effect and slip can reduce peak 
demand 13 percent and average power 
consumption 10 percent. 


Warp KNITTING MACHINES. A warp 
knitting machine requires low torque 
for slow and accurate jogging during 
setup and adjustment periods. But it 
also requires rapid acceleration and 
deceleration during regular operation 
to avoid start and stop marks. 

Jogging torque is obtained by re- 
sistor starting. Full voltage starting 
torque is generally sufficient. 

For stopping, mechanical brakes do 


Fig. 2—Schematic diagram of control for 
warp knitting machine. 


not remain in satisfactory adjustment. 
“Plugging” the motor with a zero- 
speed switch will not decelerate to a 
complete stop, and the motor may re 
verse and damage the machine. Ap. 
plying d.c. to two leads of a squirrel 
cage motor can produce braking 
Pam in excess of eight times full 
load running torque (See Fig. 1) 
This type of braking is particularly 
desirable because the braking torque 
drops off very rapidly as the motor 
speed approaches zero. 

For jogging, the motor is connected 
to the line through adjustable resistor: 
R1, R2 and R3 (Fig. 2) by contacto: 
A. For running, contactor M provide 
full voltage starting. When stopping 
contactor M drops out and contactor 
B picks up to apply d.c. to the motor 
through the rectifier and resistors R2 
and R3. Braking is adjusted by mov- 
ing the resistor taps. The motor al 
ways comes to a definite stop and can 
not reverse even though the d.c. should 
remain applied. Contactor B is 
dropped out after the machine has 
stopped. 

DnrssiNG Reet Drive. Drive re 
quirements for a high speed dressing 
reel are: The reel must start slow 
until all slack yarn is taken up; it 
must provide a variable speed of not 
over two to one; the reel must stop 


Rheostat 


Fig. 3—Schematic diagram of control fot 
dressing reel drive. 
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within one half revolution; as soon as 
the reel has stopped it must be free 
to be moved by hand. 

A slip ring motor provides the 
speed range and the very slow start. 
Pressing start button (Fig. 3) picks 
up contactor M, but contactor A re- 
mains open. The secondary resistance 
remains in circuit and the motor starts 
slowly. When all slack is taken up, 
releasing the start button picks up 
contactor A and allows the reel to 
come up to the preset speed selected by 
the rheostat. 

Stopping requires too high a torque 
for the drive shaft alone. So solenoid 
brakes are used at each end of the reel 
and d.c. is used on the motor as pre- 
viously explained. To stop, contactors 
M and A are dropped out and contac- 
tor B picks up to supply d.c. to the 
brake solenoids and two phases of the 
motor winding, all in series. Contactor 
B drops out after the reel has stopped, 
releasing all braking action and allow- 
ing the reel to be rotated by hand. 


Jack Spoot Drive. An improved 
spooler has similar requirements. 
However, dropping out the line con- 
tactor and then picking up the brak- 
ing contactor takes too much time be- 
fore braking action begins. To avoid 
this the d.c. rectifier is energized but 
isolated until the stopping device drops 
contactor B (Fig. 4). 

SHUTTLE TvPE Looms WITHOUT 
CLUTCHES. Large shuttle type looms 
have, until recently, required a friction 
clutch drive to accelerate the loom to 
full speed before the shuttle is first 
thrown, and to avoid motor and gear 
inertia when a protection stop is re 
quired. The clutch has also been de 
sirable for jogging the loom accurately 


Rectox 


Rheostat 





Fig. 4—Schematic diagram of control for 
jack spool drive. 
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Variable speed is not required, sO a 
squirrel cage type of motor is used. 

In the new "clutchless" drive the 
motor windings are designed for wye 
operation but are connected delta for 
starting. This puts 1.73 times normal 
voltage across each phase. In a typical 
case this increased starting and pull 
out torques to 3 times normal values. 
The loom is stopped by putting an ad- 
justable d.c. voltage across two phases. 
Jogging is provided by reduced-volt- 
age wye operation using the braking 
resistors. 


AXMINSTER TypE CARPET LOOM 
Drive. The Axminster loom uses a 
needle instead of a shuttle and should 
accelerate slowly compared to the 
shuttle loom. <A very slow continuous 
speed is required for adjustment. 
Stopping must be fast, but decelerating 
torque should decrease rapidly as zero 
speed is approached so the needle will 
not bounce backward after the loom 
has stopped. A variable operating 
speed is also required. Power require- 
ments are similar to the shuttle loom. 
Therefore, a drooping speed-torque 
characteristic permits flywheel effect to 
meet power peaks. 

A series d.c. motor and a motor- 
generator set with a series type genera- 
tor is used (Fig. 5). When the motor- 
generator is running and the loom shut 
down, contactors C and B are closed 
This shorts the generator series field 
and connects generator armature, motor 
series field and resistor R2. Resistor 
R1 limits the generator field current to 
prevent the generator from becoming 
self-exciting and yet provide the motor 
series field with roughly 30 percent 
of full load current. 

When the jog button is pressed, con 


Ac 
supply 
— 


Gen ser field 





Fig. 5—Schematic diagram of control for 
main drive of Axminster Loom. 
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tactor A puts the R2 voltage drop 
across the motor armature which ro 
tates instantly since its field build-up 
time has been saved. When the jog 
button is released, contactor A drops 
out and the motor stops by dynamic 
braking. 

To obtain a continuous slow speed, 
contactor A picks up and then B drops 
out. This provides a slightly higher 
speed determined by resistor R1. 

For high speed operation contactor 
A picks up, and contactors C and B 
drop out in that order. The voltage 
builds up slowly and the motor accel- 
erates slowly. The actual speed is de- 
termined by setting R3. During high 
speed operation the sudden peak loads 
develop more rapidly than the genera 
tor voltage can compensate, so flywheel 
effect supplies the peak. During this 
interval, the generator voltage in- 
creases, and, when the load peak has 
passed, the motor is quickly restored 
to its original speed. 

When the stop button is pressed 
contactor B closes when A opens and 
C closes immediately after. Closing 
B placed a high voltage across the 
motor series field and resistor R2. The 
motor field builds up rapidly, and 
strong dynamic braking results since 
the motor armature is shorted through 
resistor R4. Excessive current through 
the motor series field and generator 
armature is avoided since C shorted 
the generator field, and the voltage im- 
mediately started to drop. 


SLASHER Drive. Slashers have sev- 
eral sections driven by individual 
motors controlled so that the various 
sections handle a continuous flow of 
yarn and provide the tension desired. 
To meet all the requirements a d.c 


Variable 





Fig. 6—Diagram of variable voltage arm- 
ature circuits for slasher drive. 
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Fig. Schematic diagram of single unit 
type electronic stop motion relay. 


variable voltage drive is used (Fig. 6). 
A range of speed is required in the 
order of two to nincty yards per min 
ute. This is obtained by a variable 
armature voltage on all motors. The 
generator has a main shunt field to con- 
trol the production speed range and 
an auxiliary shunt field to control the 
voltage at stalled and 
reeping speeds 


tension for 

For any given production speed the 
wind-up beam motor speed must vary 
over a six-to-one range to compensate 
for build up from empty to full beam 
and simultaneously hold a constant 
yarn tension. At a given yarn speed 
the armature voltage remains constant ; 
consequently, if the armature current 
can be kept constant, the motor will 
develop constant horsepower and wind 
the yarn at constant the 
beam fills up. This is accomplished by 
using a rotating regulator to supply 
the beam motor field current. 


tension as 


Constant yarn tension requires con 
stant motor torques. At higher speeds 
equal armature voltage assures this, but 
at lower speeds differing resistance 
the 


would change 


drops of several motor armatures 


relation 
l'o prevent this, a booster gen 


their torque 
ships 
erator is placed in series with the beam 
motor and a bucker generator in series 
with the delivery motor. The 


shunt fields of these two generators are 


roll 


automatically adjusted to equalize the 
armature resistance drops of their rc 
motors 

other 


spective 

The operate at 
load, and correct tension can usually 
be maintained by armature resistors to 


motors low 


give drooping speed-torque curves and 
rheostats to change from 


by field 
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Fig. 8—Schematic diagram of multiple 
unit type electronic stop motion relay. 


motoring to generating as required. 
Stalled Tension. If the slasher is 
stopped with yarn on the beam, the 
beam motor must develop sufficient 
tension to hold the yarn tight but not 
so much that the machine creeps. For 
this the beam motor alone is connected 
to the generator. The main generator 
field is deenergized and the generator 
auxiliary field is energized through the 


stalled tension rheostat which then 
controls the beam motor torque. 
Creep with Tension On. Pressing 


the creep button puts all motors on 
the line but the main generator field 
remains at zero voltage and the auxili 
ary field provides excitation. The ro 
tating regulator and the boosting and 
bucking generators are connected. 
Tensions are therefore accurately main 
tained as when at production speed. 

Acceleration. Acceleration to oper- 
ating speed is accomplished by a motor 
operated accelerating rheostat which 
builds the main generator field up 
from zero to the value set by the speed 
regulating rheostat. The beam motor 
is controlled by the rotating regulator 
to produce an accelerating torque, as 
well as the torque required to main 
tain tension. 

Deceleration. To decelerate, power 
remains on all motors while the ac 
celerating rheostat moves back to zero 
voltage position. If deceleration is 
from run to creep all motors then op 
erate at the creeping voltage. If de 
celeration is from run to stop, delivery 
rol!, dry can and size box motors are 
disconnected but enough voltage is 
left on the beam motor to maintain 
stalled tension. 

Emergency An 


Stop. emergency 
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quick stop provides strong dynamic 
braking of the beam and delivery roll 
motors and a full field for the beam 
motor. This stop will not maintain 
yarn tension. 








ELECTRONIC Devicrs. Electronic re- 
lays are used for ‘stopping machines 
when single threads break, and the 
like. Fig 7 shows a single unit type 
of electronic relay. The drop wires, 
are small open metallic contacts held 
up by individual threads. While all 
drop wires are held up the grid of the 
thyratron is negative, and the tube can- 
not fire. When a thread breaks its 
drop wire falls, the grid becomes posi- 
tive, the tube fires and picks up the 
relay. This action is dependable even 
though contact is made only for a few 
micro seconds and contact resistance, 
due to dirt and corrosion, is as high as 
30,000 ohms. Open contacts are not 
dangerous because the voltage across 
the open drop wire is about 10 volts 
with one side grounded. 

A multiple circuit electronic relay 
is shown in Fig 8. Groups of drop 
wires are connected with one thyratron 
for each group. If a contact is made at 
D1, its thyratron will fire, pick up the 
relay and illuminate indicating Lamp- 
1. Since the thyratrons are operated by 
d.c., once fired they remain conductive 
and keep the relay pic ked up and the 
lamp illuminated until reset. 

When any one of the drop wire 
circuits, such as D7, has tripped, none 
of the remaining drop wires can fire 
its respective thyratron. Only thc lamp 
corresponding to the first contact. will 
be lighted and the operator will know 
exactly where the trouble originated. 


Reducing Injection 


Molding Costs 


From "Development of Lower Cost In- 
jection Molds" by H. C. Spaulding, Elec- 
tric Auto-Lite Company, presented at the 
annual meeting of the Society of the 
Plastics Industry, May 21, 1948, Atlantıc 
City, N. J. 


MANY NEW IDEAS in plastics molding 
were discovered during the war, but 
none of them are adaptable to ill types 
of injection molding, because of ft 
duced impact resistance of the materia 
during the molding cycle. 

Among the methods of producing 
duplicate cavities with intricate de 
signs, which do not lend themselves to 
hobBing are beryllium copper pressure 
casting and stainless steel [x pheno! 
casting. 

Another method is machi 
cavities directly in semi-ha 
plates, thus eliminating settin 


the 
steel 
n the 
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cavities and another polishing opera 
tion after hardening. When these 


plates are chrome p lated they hold up 


well in vinyl molding, because of 
lower pressure used. This method also 
lends itself to unusually large cavities, 
where small sections might have a 
tendency to crack during hardening. 
Stainless steel castings do not lend 
hemselves to intricate designs. After 
he cavity is cast from the master hob, 
t is too rough for clear plastic parts 
ind cannot be polished, since some of 
the design is lost. However 
nolds have long wearing qualities. 
Beryllium copper pressure castings 
ire prepared for reproduction of in- 


these 


ricate designs by using the following 
TOK edure: o 
First, an exact model is cut in steel, 


lowing for a slight shrinkage which 
xcurs during the making of the 
eryllium cavity. This shrinkage varies 
vith the design of the piece. 

All the raised areas are polished and 
hen a beryllium casting is made. This 
is in reverse of the original, and the 
areas which were in relief are now 
raised and can be polished. This cast 
ng is termed the "master" hob, as the 
avities required for the mold are cast 
trom this master. 

However, not more than a dozen 
avities of intricate design can be made 
trom one hob as the heat and pressure 
ised casting tends to "roll over" 
ntricate small sections. More than 
me hob should be made if more cavi- 
ies might be wanted at a later date. 

The cast cavity is then repolished 

ith a soft wheel to bring up high- 

ghts which might be required to 
une brilliantly when plated. Then it 
chrome flashed to protect the surface. 

Another method of producing —* 
ivities 1s to machine a master hob 1 
eel, then harden it. This hob can E 
sed for many more castings than the 


eryllium hob. 

These beryllium cavities have long 
ie. They can be hardened Rock- 
ell C 43. Hardening them will 
nable the cavities to resist denting 
nd wear longer. As the castings come 
rom the manufacturer without har- 
ening, they have a Rockwell C 38, a 
‘nsile strength of 180,000 psi, com 
ressive strength of 200,000 psi. 

Be: im cavities have limitations. 
arge fiat areas, when molding clear 
astics, should be avoided. The beryl- 
um s s have small flow lines 
vhich not polish out, thus leaving 
‘flaw. Where cam slides or moving 
dres are used, beryllium copper should 
€ avoided, since the cavities will be 
tented ven “peened over.” 
í RODU ( | 
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Possibilities For Using Hard Metals 


Foreign Abstract condensed from "Mod- 
ern Uses of Hard Metals" by H. Burden, 
Metallurgia, May 1948, pp 27-33. 


SUCCESSFUL UsE of hard metal de 
pends, in the first place, upon correct 
grade selection. It should be empha 
sized that hard metal varies in hard 
ness over a range greater than that be 
tween lead and the hardest steel, while 
it may be brittle, or have the toughness 
of a good tool steel. 


Hard metals have been divided into 
two main groups: those intended for 
the machining of steel and those used 
as cutting tools for materials other 
than steel. Further classification may 
best be made on the basis of two prop- 
strength and wear resistance. 
The strength is determined by a trans 
verse rupture test and the wear re 
sistance from a hardness test, although 
tests of a more practical type often 
have to be used. Fig. 1 the 
variation "n hardness and cross-break 
ing strength which may be developed 
by variations in the cobalt content of 
the cobalt tungsten carbide alloys. A 
tool tip for machining glass or chilled 
iron would have to have a composi 
about percent cobalt, while 


erties; 


shows 


tion of 


a tip to be built into a rivet snap, wire 
Hattening hammers, swaging dies or 


withstand 
cobalt content 


other tools which have to 
shock would have a 
of 13-20 percent. 

The graphs would be more accurate 
if the curves were represented as broad 


bands rather than lines, for the prop- 


erties of a composition of a given 
cobalt content also can be varied. 
These factors are grain size of a hard 
metal and the carbon content. Carbon 


content variations are not used inten- 
tionally to obtain. variations in. prop 
erties because undue brittleness may 
occur. Coarse grain size results in in- 
creased toughness, while fine grain size 
can very high hardness values. 
The incorporation of titanium carbide 
in the tungsten carbide-cobalt com- 
position helps to resist cratering but 
decreases the cross-breaking strength. 
The strength of such alloys is shown 
in Fig. 2. By correct 
titanium carbide content and cobalt 
content, satisfactory values for various 
tools can be obtained. There seems to 
be no — tween the hard- 
materials as determined by a 
penetration test, lor as the diamond 
and Rockwell hardness test, and the 
wear resistance of materials used for 
machining steel. For the titanium car- 
bide grades, wear resistance can be 


give 


ness of 
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selection of 


varied in two ways: by alteration. of 
the titanium carbide content, and by 
alteration of the cobalt content. The 
increase in wear resistance is only ob- 
tained by some strength, 
but the effect different 
conditions. 

In applying hard metals it is impos- 
sible to make different compositions 
for every job, although this would 
obviously result in optimum perform- 
ance. A minimum number of compo 
sitions must be selected and standard- 
ized to enable quantity production. It 
is difficult to illustrate this point with- 
out introducing individual manufac- 
turer's grade designations, but a hy- 
pothetical set of grade symbols is 
given in Tables I and II which set out 
the typical grades of hard metal now 
available in this country, together with 
some of their recommended fields of 
application. Hard metals can be put 
which fall in 


sacrifice in 


varies under 


to uses three classes: 
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Fig. 1—The effect of variation in cobalt 
content of tungsten carbide/cobalt alloys. 
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Fig. 2—The effect of titanium additions 
on tungsten carbide/cobalt alloys. 
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(1) cutting tools, 
(3) wear-resisting parts. 
Tools designed for light alloys and 
problems. 
to machine 


present 


Table I—Tungsten Carbide/Cobalt Alloys 


peculiar 
materials are easy 
when compared to steel, on the basis 
of easy removal of materials ; 
tools are subject to a very abrasive 
and for this reason hard metal 


(2) forming tools, 


but the 

















Transverse | Hardness 
Grad« Composition Rupture Diamond | Field of Application 
Strength | Scale 
| 
, | 
| WC 95 percent 70 1,600 For machining very hard low 
Co 5 percent tons per strength materials—e.g. chilled iron, 
| square inch | glass, slate, porcelain, synthetic 
| | substances. Also for fine cuts on 
| cast iron and light alloys. 
WC 93.5 percent 100 1,500 | General purpose grade for ma- 
Co 6.5 percent | tons per | chining cast iron, non-ferrous 
| square inch | | metals, plastics, unless filled with 
| | abrasive fillers. For small wear- 
| | | resisting parts not subject to shock. 
| | | For wire-drawing dies. 
WC 89-9] percent 120 1,200 A tough grade, only used occasion- 
Co 9-11 percent tons per ally as a cutting tool for metals, and 
square inch | then under bad conditions. Used 
| for keen-edged tools—wood-work- 
| ing tools. Used for large drawing 
| dies, and for large wear-resisting 
| parts; also for shearing applications. 
1 | WC 84-87 percent | 130-140 950 . | Shock-resisting grade for percussive 
| Co 13-16 percent | tons per tools (hammers, etc.), for metal 
| square inch working; not suitable for cutting 
tools. 
Table II— Tungsten /Titanium Carbide/Cobalt Alloys 
| nr 
| Transverse | Hardness | 
Grade Composition | Rupture Diamond Field of Application 
| Strength Scale | 
veges WC 74 percent 54 1,550 This grade is extremely hard and 
| TiC 20 percent | tons per wear resistant. It is designed for 
Co 6 percent | square inch | finish turning all classes of steel. 
| | Machining conditions must be good 
| and the grade used at high speeds 
and fine feeds. 
) | WC 75-81 percent 67-75 1,450 This grade - — are general 
| TiC 12-16 percent | tons per purpose grades. Grade 2 is more 
Co 7-9 percent | square inch resistant to cratering and it is par- 
ticularly useful on mild steel 
and low alloy steels. Used very 
effectively during the war as grade 
| for the machining of shells. 
WC 84 percent 75 1.500 General purpose grade, particularly 
l'iC 10 percent tons per | on alloy steel. While the proper- 
Co 6 percent square inch ties of this grade are close to those 
| of grade 2, it will withstand more 
abuse. 
4 WC 79-86 percent 95-110 1.400 A heavy-duty grade for the rough 
[iC 5-8 percent tons per machining of steel under bad con- 
Co 9-13 percent | square inch ditions, particularly rough forgings 


and castings. Will successfully 
withstand intermittent cutting, and 
is used at relatively low speeds and 
heavy feeds 





The design has to be 
adjusted to give a very free-cutting 
action so that gumming of the tool 
or a "built up edge" will not result. 

In one instance a 32 in. hard metal 
tipped saw was used to cut off riser 
heads from a cast aluminum crank 
case. Two saws arranged to cut through 
the castings, roughly 13 x 44 in., had 


should be used. 
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a cutting speed of 3,000 fpm with a 
feed of 36 in. per min, completed over 
1,300 castings before reconditionin ng 
This compares with 120 from high. 
speed steel saws previously used. 

Similar successful results are 
achieved with hard metal tipped saws 
on wood or composite hb 

Inserts for press tools have been 
used for drawing a small cartridge 
case with successful results. Dies un 
produced 500,000 pieces as against 
10,000 for similar steel dies. A more 
recent application has been the use of 
hard metal for the cold heading of 


bolts and rivets. Working on mild 
steel, between two to five million 


rivets are often produced before fail. 
ure. Dies of hard metal have been 
used for the formation of steel ball; 
for ball bearing manufacture which 
are cold bored to shape from sheared 
lengths of steel wire rods. The life of 
such dies is roughly ten times that of 
similar steel dies. The hard metal 
used for this work is the toughest type 
of tungsten carbide cobalt, containing 
upward of 20 percent cobalt. Al 
though the life of these gray metals 
is many times that of steel, the hard- 
ness is no greater than that of the tool 
steel used for the same work. 
Hard metal as inserts whose 
duty is to resist wear is the most re- 
cent field of development in this in- 
dustry. The lack of development is 
probably due to the lack of knowl- 
edge on the part of engineers of the 
properties of hard metal. Hard - 
inserts have been used as guides i 
textile machinery to combat the 2 
sion action of cotton or similar 
threads. Such inserts are also used on 
machinery for weaving wire in the 
manufacture of steel wool, for guid- 
ing w rapping material of all types in 
insulating of wire, and as inserts in 
sewing machines used in the manu 
facture of footwear. Hard metal has 
been used in bearings with su cessful 
results. Small high- speed spindle bear- 
ings where the bearing consists of two 
mating parts of different grades have 
been very successful. Such bearing: 
will run, if necessary, without lubri- 
cants and remain undamaged in spite 
of high temperatures develop: d. 
Hard metal for wear-resisting | 
is usually attached to the main body 
of the machine by mechanical means, 
by brazing or by soft solders. The 
latter process can provide a nd at 


sarts 


SO 


tachment if the temperatures of OP 
eration are not high. This application 
of hard metal has been an economi 
success, but at a relatively high cos 
Future use will be limited by tht 


ability of the manufacturer to | xduct 
complicated shapes and larger sized 
pieces for machine applicatio: 
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Operation 1 





Fig. 1—Redesigned unit heater produced with 5 dies and 
assembled in 26 operations, as compared with the previous 


Operation 2 


~~ 


SX 


Operation 4 












model that required 8 stamping dies and 50 assembly operations. 
As shown, the body 


is held together by two steel straps. 


Economics of Cabinet Design 


Six pointers for the designer of low cost cabinets. A design 
ipproach that is applicable whether the cabinets are for indus- 
rial or consumer products, or for limited or mass production. 


CHARLES DAVIES 


Industrial Designer 


[HE IDEAL CABINET is a low cost unit 
at is attractive in appearance and 
ands up well in service. Alone, the 
iter two requirements do not present 
difficult problem, except in rare 
ses. However, when required in a 
w cost model, they may cause trou- 


Original 


ble. Product designing that provides 
for improvisation with existing ma- 
chinery is a must for the designer plan- 
ning products for the small or medium 
size manufacturer. Therefore, the first 
job is to thoroughly investigate the 
manufacturing facilities that are avail 
able in the manufacturer's plant. The 
types, sizes, and ratings of all ma- 
chinery should be cataloged, and a list 


Design 


obtained of all tools and dies. It is 
well also to note whether the plant has 
exclusively unskilled labor, or whether 
a large number of skilled operators 
are employed; an examination of the 
product as it is being manufactured 
usually is enough to determine what 
type of skills exist. If the manufac- 
turer plans to subcontract part of the 
work, the same type of investigation 
should be made of the subcontractor's 
facilities. 

The stove shown in Fig. 2 is a good 
example of how a thorough knowledge 
of manufacturing facilities was help- 
ful. The design of this stove was pre 


Modifiea Design 





IR. 2—The design of this electric stove housing was predicated 
ll but one of the necessary forming and stamping dies 


t having ; 
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available, thus reducing initial tooling cost. The modified design 
is simpler to fabricate and assemble than was the former model. 
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licated on having the body and sides 
made by a sub-contractor who hap 
pened to have available the right bend 
ing and notching dies. The only ad 
ditional die that had to be manu 
factured was the one for making the 
center holes. This set of circumstances 
enabled the manufacturer to get into 
production and have the product on 
the market within three weeks after 
the drawings were completed and de- 
livered. 

Because the investment in tools and 
dies is controlled by the anticipated 
volume of sales, < 1 knowledge of this 
item also is helpful in planning the 
When the item is to be mass 
produced, the designer will have a 
wider scope in which to work because 
many styling features can be incorpo- 
rated into the design that are permis- 
sible only when large production is 
planned. When a limited production is 
contemplated the designer has to work 


product. 


with greater restraint. Many times 
existing dies owned by the manufac 
turer or his sub-contractors can be 


used. In other cases, some parts of the 
unit can be designed for production 
without the use of dies. 

For example, the broadcasting trans 
mitter shown in Fig. 3 had to be 
planned for production with a mini 
mum of dies and tooling, because units 
of this type are not made in 
numbers. The rounded corners were 
manufactured by spinning a thimble, 


cutting it into quarters, and then weld 


Fig. 3 
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large 


a minimum of tooling because of the low 
were made by spinning a thimble, cutting it into quarters, and welding it into place. 
The top was made with standard half-round dies and one small notching die. 


ing it into place. The top of the cab 
inet was made on a power break, 
using standard half-round dies and one 
special notching die. 

The limitations on die were 
even greater for the cabinet shown in 
Fig. 4, because the machine in ques- 
tion is manufactured in lots of about 
12 atatime. To give the unit a clean 
looking appearance, standard prefabri- 
cated parts, sometimes referred to as 
used. 


costs 


Lindsay struc tures, were 


Materials for Cabinets 


Production facilities and manufac- 
turing costs limit the types of materials 
that can be specified for a cabinet. A 
wooden cabinet generally is used for a 
high priced product, the one exception 
being the use of plywoods for inex- 
pensive consumer items such as radios. 
Molded plastics can be employed only 
when the item is of small or medium 
size, and only then when substantial 
production is anticipated. Laminated 
plastics are more suitable for large 
cabinets, but they have not as yet been 
widely applied because of their cost. 
Sheet metal is the standard material 
for industrial cabinets because its cost 
is low, it is easy to fabricate, and it 
stands up well in service. The major 
advantages and disadvantages of these 
materials can be summarized as fol 
lows: 


WOOD. Used generally on cabinets 
that house equipment used in the liv- 


ttt al 


Modernization of this broadcasting transmitter had to be accomplished with 
rounded corners 


rate of production. The 


graphic grain to steel gives excellent 
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ing rooms of a home or in an oftice 
No amount of ingenuity and technical 
skill can give the steel cabinet the same 
type of finish as is attainable on à 
rubbed piece of fine wood. The photo 
graphic process of imparting a photo 














results, but a close examination of even 
this finish does not fool the general 
public. 







PLASTICS. Being widely used in the 
making of cabinets for electrical and 
household devices, but they are eco. 
nomically practical only if production 
is very large. Die costs are so high 
that a manufacturer seldom would con. 
template putting out a unit in a molded 
plastic cabinet unless he could plan 
to make a minimum of about 50,00 
units. Plastic cabinets made of 
phenolic, polystyrene, or cellulose- 
acetate materials are sturdy, but usually 
can only be molded in small sizes 
For large cabinets, low pressure lam 
inates can be specified. During the 
war, the process of bonding thin foils 

































































of wood, cloth, paper, etc., with syn- f Fi 
thetic resins received great impetus 
By means of this process it was pos- f of 
sible to mold large sections such as the f str 
cockpit and wings of aircraft with} go 
compound curves. The laminated ap] 
sheets are formed to the shape of pre 
mold by means of pressure applied] ha: 
through rubber bags. This process i5[ bro 
now being successfully used to manu [ Fig 
facture suitcases, using layers of cloth} sta 
and resin, and is being experimented tint 
with for radio cabinets. Since the de j 
signs can be printed on the cloth be- f is t 
fore it is processed, an attractive sur- [ ing 
face finish is obtained. ang 
essa 
SHEET METAL. Can be used for al- J inet 
most any type of cabinet. Whether f stan 
steel or aluminum should be used de ligh 
pends on several factors. Steel isf T 
cheaper than aluminum. It is easy tof diffe 
spot weld, and does not cause so much sho 
wear on punching dies. Aluminum, [ 5 p, 
size for size, is one-half the weight of [ bolt 
steel. It is not subject to corrosión f held 
under ordinary atmospheric conditions, f tens 
but it does not take paint finishes 25] cut 
well as steel. Its surfaces have to bef brak 
specially prepared either by san id blast-f whe; 
ing or etching to insure a rmanent$ worl 
bond. On the other hand, A iminumf mett 
can be used in some cases without any of 
finish. Moreover, it is possible t pern 
anodize or color it, which puts tt at 4f (20 
distinct advantage over steel. tee It 
cabinets up to 18 gage can be SPE mize 
welded with a 50 kva spot weld] capi, 
Aluminum of that gage requires ? "T steel 
í times more power. f Savit 
In making a cabinet out ^! shef a re 
metal, the thickness can vary trom *§ teria! 
little as 26 up to 16 gage. The gf If th 
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Fig. 4 


of metal generally is not based on 


stresses. The principal factors that 
govern the selection of a gage are 


appearance, flexibility, and the sound 
produced from a jolt. If a unit that 
has a heavy appearance such as the 
broadcasting transmitter illustrated in 
Fig. 3 were built of 20 gage, it would 
stand up in service but would sound 
tinny and cheap. 

Actually, this transmitter cabinet 
is made of 18 gage steel. The work 
ing equipment is supported on an 
angle iron frame. By adding the ne 
essary reinforcing members to the cab 
inet, it was possible to design this sub 
stantial looking unit with the use of a 
light metal. 

The design approach was entirely 
different for the routing machine 
shown in Fig. 4. Here the framework 
is built up of standard formed frames 
bolted together, while the panels are 
held firmly in place by means of 
tension members. These panels are 
ut and bent accurately on a press 
rake, and dimensions are such that 
when they are bolted on to the frame 
work they are slightly stretched. This 
method of construction gives panels 
of great strength and rigidity, and 


pern the use of light gage steel 
(20 re), 

It sometimes possible to econo 
mize the manufacture of a steel 
cabinet by using various grades of 
steel different parts of the unit 
Savin lue to this construction are 
à result not so much of lower ma 
terial costs but of lower finishing costs 
If the sides and the rear part of a cab 
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Standard prefabricated structures were used to produce this routing machine. No 


inet and other parts are not visible, 
the finished appearance is not so im- 


portant. Thus, while the front of the 
cabinet is made of cold rolled steel, 
which is delivered oiled and has to 


be de-greased before painting, these 
other parts can be fabricated of hot 
rolled steel on which a degreasing op- 
eration is unnecessary 

It is obvious that if a cabinet is de 





Fig. 5 





investment in tools or dies was necessary. 


signed to be manufactured out of steel, 
and subsequently aluminum is substi 
tuted, different gages are necessary. 
Experience has shown that in making 
such a substitution, it is necessary to 
increase the gage when using alumi 
num by from 20 percent to 30 percent 
This figure, however, is not to be taken 
as a definite norm because in extreme 
ases, particularly where large panels 





LARGE MODEL 


By juggling the dimensions of the cabinets for unit air conditioners, many 


of the same parts were adapted for three models, two of which are shown here. The 
smaller units also were designed for wooden construction if sheet metal became 
unavailable. The feature of the construction is the ease of assembly and dissembly. 
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Fig. 6 


steel, or wood. The appearance of the w« 


are concerned, it might be necessary to 
increase the gage by 50 percent. 


In the last two years, a great 
amount of difficulty has been experi- 
enced by manufacturers in obtaining 
materials on schedule. Because of this, 
designers should style their products 
to permit them to be fabricated from 
a variety of materials. The designs 
can be contrived in such a way that the 
ultimate appearance will not differ ap- 
preciably no matter whether 
aluminum or wood is used. 


steel, 


The small cabinet shown in Fig. 5 
was styled to be made either of wood 
This plan was adopted be- 
the time the unit de- 
signed, it was not known which ma 
terial might be more easily obtainable 
when production started. The design, 
therefore, had to be planned so that 
the appearance of the unit 
would appear to be the same regardless 


or steel. 


cause at was 


outside 
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‘Spun stee/ thimb/e, 
cuf info four segments 
and welded into place 


Cover 
blank 


METAL CABINET 


/ 
‘Filler 


panel piece 


‘ 
Cover made of % plywood with 
moldings g/ved on to prevent 
warping 


WOOD CABINET 


This tubal insufflator made by the Kidde Mfg. Co. can be made of aluminum, 


»oden and metal models is the same. 


of the material that was finally chosen. 
The cabinet shown in Fig. 6 was 
originally designed to be made oí 
wood, but aluminum actually was used 
because it was in better supply and it 
materially reduced weight of the unit. 


Redesigning for Reduced Costs 
Low competitive prices frequently 


force a manufacturer either to dis- 
continue the manufacture of a prod 


uct or to redesign it. If it is decided te 
make a change, two factors must lx 
borne in mind: (1) Reduction in man. 
ufacturing costs; (2) styling for sales 
appeal. 

An example of such a redesign js 
shown in the heading illustration. A 
total of 8 dies were used to stamp out 
the various parts of the original model, 
and over 50 separate operations were 
needed to put the parts together. The 
body of the redesigned heater consists 
of 2 halves, held together by means of 
two steel straps that support th. 
stainless steel molding. The numbe: 
of dies required to produce the new 
cabinet were reduced to 5, while the 
number of assembly operations was 
reduced to 26. 

The large unit heater shown in Fig 
5 is another example of a cabinet that 
is easy to assemble, and equally im 
portant to disassemble for maintenance 
in the field. The front top panel is 
slotted at the four corners. These slots 
fit into pins in the angle-iron frames 
To remove this section, it is necessary 
only to pull it away and down from 
the frame. The bottom front panel i 
fastened in the same way except that 
when disassembled, it is pulled awa! 
and up from the frame. Finally the 
center panel is fastened by spring 
ud cam locks that are turned by 
small screws at the corners. Thus, re 
moving the entire front section re 
quires only a minute or so. 


Pointers for the Designer 


Thus, in planning a cabinet for 
economical production, the designer 
should 

1. Design around the existing plant 
facilities, either of the manufacturer 
or of his sub-contractors. 

2. Specify lowest cost materials con- 
sistent with cabinet ruggedness and ap- 
pearance. 

3. Provide for the 
different materials in case of scarcities 

4. Use the same parts for different 
models whenever possible, and thus 
keep die investment at a minimum. 

5. Utilize prefabricated structures oF 
standard products, especially for cab- 
inets to be made in limited quantities 

6. Make adequate provisions 10r 
ease of assembly. 


substitution of 


THE ORIGINAL MASTICATOR for kneading and softening rubber to make ıt 
more workable in the fabrication of products was devised by Thomas 
Hancock of England in 1840. It was installed in Hancock's London fac 
tory where it was in use steadily for more than 75 years. A horizontal 
fluted section rotating inside a metal drum caused the kneading action, and 
a hinged section of the drum provided access. Thomas Hancock was the 
most productive contributor of new ideas among all those who worked in 
the field of rubber technology in England a century ago. The machine 55 
now on display at the Smithsonian Institution in Washington, D. C 
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SHEET METAL SPOOLS can be used to wind fine wire, elec- 
trical lamp cord, adhesive tape, solder, movie film and chain. 





they are constructed 


Designs shown above are as varied as the products for which 


from fine wire to chain and adhesive tape. 


Sheet Metal Spools — Design and Selection 


Barrel construction, head formation, assembly and selection of 
sheet metal spools in accordance with end use and good sheet 
metal practice. Points of weakness and strength are shown. 


WALLACE C. MILLS 


Rockford, Illinois 


SHEET METAL SPOOLS are simple in 
ippearance, but like all machine com- 
ponents, these frequently overlooked 
parts must be designed to meet cer- 
tain requirements. Beside strength and 
rigidi! y characteristics, the spool must 
have a design that can be manufac- 
ured e& onomically. 

With protecting covers, spools are 
ised for adhesive tape containers; by 


he addition of a hub extension they 
we used for — ribbons, and 
vith special notches they convey cam- 
ra fi Fine and coarse wire, chain, 
ind i nm and viscose thread can be 
ransported most easily on spools. 
Spool ire constructed differently in 
each 

As example, a spool for adhe- 


Ive tance should be neat in appearance, 


sale t indle, should show lithogra- 
Phy well and be economical since it is 
ised | ince. Strength is not impor- 
tant for this type of spool, but one for 
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fine wire should be strong to withstand 
crushing of the barrel and spreading 
of the heads. The heads of these 
spools must remain parallel and run 
true so that high drawing and wind- 
ing speeds can be attained. The re- 
quirements for viscose thread spools 
are even more exacting because the 
barrels must resist the crushing action 
of the shrinking filament, and the 
spool material must resist the corrosive 
action of the thread. 

Because a sheet metal spool seems 
so easy to design—it is just two heads 
connected by a barrel, possibly with 
an inner core—certain ideas are fre- 
quently proposed that are not practical 
because of structural weebnest or man- 
ufacturing difficulty. Basic sheet metal 
techniques, methods and limitations 
must be applied to the design of sheet 
metal spools. 

Spools are commercially manufac- 
tured from metal sheets ranging in 
thickness between 0.010 and 0.032 
inches. When the diameter of the head 
becomes larger than 12 in., the unit is 
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called a reel. Reels, because they are 
larger and subjected to heavier duty, 
are made from sheets 0.047 to 0.0625 
in thickness. 

Some of the lighter spools have 
beaded sections on the barrels to pro 
vide added strength and to help posi- 
tion the heads. This technique for 
barrel construction can be economically 
used where the gage of the sheet is 
hetween 0.010 and 0.018 inches. 


Barrel Construction 


Even the simplest one-piece spool, 
such as shown in Fig. 2, presents many 
problems. The barrel and heads are 
integral so that no joints need be con- 
structed, but limitations in the worka- 
bility of the metal make manufacture 
very difficult. Possibly it could be made 
of seamless tubing, or of a disk drawn 


Single 
piece of 


sheet 
metal 





Fig. 1—One-piece construction gives 
spool with no joints but not practical to 
manufacture. 
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-Sheet metal 


Fig. 2—Paper barrelled spool with one- 
piece heads, with deep hubs, is not recom- 
mended because the heads pull loose. 





to hat shape with a hub. But, press 
working would stretch and rupture the 


metal in the head. One head of this 
spool could be made by the 
drawing process, a combination of ten- 
sion and compression, but the other 
head would be made solely by stretch- 
ing. If a soft metal were used, an in- 
tegral spool could be produced by 
spinning or rolling End product 
would be an expensive and soft spool 
that could be deformed easily. Zinc 
castings have been satisfactory except 
for the fact that the spools do not al 
ways run true 
Somc spools, 


usual 


including. typewriter 
and can be 
and bend 


ribbon spools, arc 
made by lancing one head 


narrow 


ing portion of it toward the othe: 
head. The heads are connected by this 


extension and no separate barrel is 
| 


used. Narrow spools for metal strap 
ping, used to secure cartons and crates, 
have been made by drawing large 
diameter from both and 
welding them together 

Paper barrels are used for spools 
Ihe principal objection. to. them is 
that the diameter of the paper barrel 


hubs heads 


~ 


Pre- forming 
/ operation fo 
| make the 
NL Cu. “rider 


7 round, 
Plat 


without 


spors 


I ig. 6 
barrels 


Steps in making small diameter 
with die-formed double lock 
seams, showing pre-forming operations. 
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_ Sheet rmeta/ 
head 


Paper barrel 


varies, so it is difficult to join the head. 


The design shown in Fig. 2 is a simple 


one in which no attempt has been 
made to join the barrel and the heads 
With metal prongs added to the hub, 


Fig. 3(a), the barrel and the heads 
are joined. However, this spool has 
not been found practical. When the 
tapered embedding tool is driven 
through the center, the prongs bend 


Hat instead of penetrating the hard- 
ened paper. Since not all the prongs 
can be properly positioned, the heads 
are loose and close contact cannot be 
maintained between the heads and the 
barrel. 


Two paper-barrelled spools have 


been used successfully. Each of these 
employs a third component. The first 
has sheet metal c: aps, with beads for 


frictional engagement, Fig. 3(b), 
joined to the heads by crimping. The 


second, Fig. 3(c), has heads with no 
hubs and uses slightly tapered wooden 
plugs to join the parts. Friction holds 
the plugs in position, and the heads 
are held between the plug collar and 
paper barrel. 

Solid maple barrels have been used 


Sheet rneta/ 


"— 























— 


Sheet rneta/ core-’ 





Sheet metal head 


Fig. 7—Spool is held together only by the 


core, is cheaply produced but not strong. 


Barrel provides compressive strength. 





Sheet meta! 
head 


Paper barrel 





\ Sheet metal cap 
with beads 


(b) 


Fig. 8—Sturdy spool used for 
fine wire at high speeds. 
barrel are joined securely to the 
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Wood plu 7 












(c) 





Fig. 3—Paper barrelled spool construction can reduce costs when design is good: (a) 
Not used because prongs flatten without penetrating, (b) additional friction surface 


of beads makes this a possible design, and (c) tapered wooden plugs hold best. 


in making spools for winding rayon 
thread. Fiber heads are screwed to t 
barrel and felt washers are placed be 
tween the heads and the barrel 
vent threads from being 
radial groove at the joint of the head 
with the barrel, as at the felt washers 
catches thread more readily than 
annular groove in the side of the head 
and should be avoided where possible 

The large majority of spools have 
pieced sheet metal barrels. Sheet meta 
barrels are designed with 
longitudinal seams, the simplest being 
the open seam. The sheet is rolled t 
form the cylindrical barrel but th: 
longitudinal edges do not meet. This 
seam resists neither crushing action nor 
endwise slipping of the longit udina 
edges with respect to each other, The 
butt joint is no better than the open 
joint, and must also be restricted to 
spools for light duty. The double 
thickness of lapped joints provides re- 
sistance to crushing but does not pre- 
vent slippage and consequent ly the 
spool is not as rigid as it would be it 
the joint were lock seamed. 

Barrels made of material 0.024 to 


1 
h 
LIC 


to pre 


Various 










Lock searried barre. 


0.0/4 in. stee. 
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Two-piece tab 
a t joint 





Tongue and 


| groove' 
bL S 
| ` 
L Y 
— bana 
f 
| 
T 
I 
Sheet 
rreta: 


Barrel is held to heads by small 


(a) | Fig. 4 
face fabs that are bent over. Tongue and 
:oove joint prevents endwise slipping. 

yon [2.032 in. thick should be butt joined. 
the [This material is heavy enough to with- 
b-[tand side pressure and can be de- 
pre- fsigned with interlocking tongues and 
À [:rooves to resist endwise slipping. As 
head F llustrated by Fig. 4, only one meshing 
hers, Fzroup is necessary for spools with low 
1 a fendwise pressure. Any number of 


ead. fgroups can be specified, and they can 
ible fbe of varying shapes and dimensions. 
have 


The lock seamed joint is an easily 
neta f formed economical joint that will re- 
riousfsist crushing and endwise slippage. In- 
eingfternal single and double locked seams, 
d tofFig. 5, are formed in can bodymakers 


the when thin sheet is used for the 
This fbarrel. Maximum thickness of stock 
1 nor 


that can be single lock seamed is 0.020 
dina fin.; for double lock, the maximum is 
The).014 in. Single lock seams can be 
open [made in material with thickness up to 
d t0[.025 in. if dies are used to form the 
oublefeam. The dies progressively bend the 
5s r€- [netal into interlocking shape. Double 
pre- flock seams are not used on thicker ma- 
the}rial because single lock seams are 


be itfufhciently strong. Single lock seams 
€ not formed in thicker sheets be- 
24 topause the joint would be bulky. Double 











Sheet 
| "emi Barrel! tabs 
— spot-wekded 


to meta! head 


Sheet metal core. 








QOL in. maximun thickness 
for can bodymakers 


ATAS 


Single Lock Seam 


QO/2 in. maximurn thickness 
for can boduyrmakers 


—— 95 —— 


Double Lock Seam 


Fig. 5—Single and double lock seams can 
be rapidly made in can bodymakers but 
single lock seams open more readily. 


lock seams are formed in dies, see Fig. 
6, when the barrel diameter is too 
small for can bodymakers. 

Cores are sometimes used to supple- 
ment the barrels of spools. As in the 
spool of Fig. 7, the core can be only 
holding member. This is a poor de- 
sign because the heads can spread and 
expose thread or wire-catching grooves 
at the juncture of the barrel and the 
head. This difficulty can be partly 
overcome by assembling the spool with 
tension in the core. Or, the core can 
be made larger. However, if the core 
approaches the size of the barrel, the 
design is wasteful of material. This is 
a cheap spool to produce and has some 
industrial uses. The fine wire spools 
of Figs 8 and 9 are much stronger be- 
cause the spool heads and the barrel 
are locked together. Since these spools 
are mounted on arbors during winding, 
the addition of the core is merely for 
convenience. 


Head Formation 


For certain applications, ratio of 
barrel diameter to head diameter is 
important. Where parallelism of the 





10—Open-seam barrel with beads 
will not resist crushing, and leverage of 
heads opens joint- easily. 


——^ | 
| 
— 
— 
| 
Lg | | Laminated wood 
| | reinforcing head i 
U 
— 
nz ? . . . . 
indi Ts: 9—Fine wire spool is heavily con- Fig. 
2 4 > l 1 i 
re an’ Mtucted and has laminated wood rein- 
eds forcement heads to resist shock. 
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heads is required, barrel diameter 
should not be less than one half head 
diameter. Spools used for winding 
fine wire rotate at high speeds and 
heads must run true while subjected 
to pressures tending to spread them 
apart. For this reason, and to avoid 
excessive redrawing operations, fine 
wire spools are limited to 2} or 3 in. 
head diameters when the head is made 
of one sheet metal piece without the 
reinforcement of an additional piece. 
Barrel diameters are 1} or 13 in., with 
any length up to 4 inches. 

The barrels of general 
spools must not be designed too small 
either. Formerly used for adhesive 
tape, the spool of Fig. 10 has been dis- 
carded because the heads are easily 
damaged. Not only could the heads 
be bent, but also their large diameter 
increased the leverage tending to rup- 
ture the connecting joint with the 
barrel. 


pu rpose 


Heads with integral, drawn hubs 
of small diameter and substantial 
depth have been proposed frequently. 
Spools of the type illustrated in Fig 
2, or modified by different barrel 
materials, are not feasible. The hub 
cannot be drawn deep enough from 
the metal around the hole without 
tearing the stock. It has been found 
that an adequate hub can be drawn, 
in one draw, only when the hub diam- 
eter is no smaller than one half the 
outside diameter. As an example, a 
34 in. head made of 0.025 in. stock 
could have a 13 in. diameter hub with 
a depth of 49; in. formed by one draw. 
Smaller and deeper hubs can be made 
by a series of redrawing operations, 
but the sheet would become wrinkled 
and wavy. 

When heads are formed without 
hubs, fewer difficulties are encoun- 
tered. The simplest spool of this type, 
Fig. 10, has a flat head that is joined 
to the barrel by a crimped seam or by 
tabs, and has a curled outer edge. 
Curls provide stiffness, take out cam- 
ber and cover the sharp edge. 

Flat heads are sometimes reinforced 
with pieces of other material. Lami- 
nated wood is held under the bent 
outer edge, Fig. 9, and provides 
added strength and shock resistance. 
The core of this particular spool is 
flattened at the ends and retains the 
central portion of the wooden washer. 
Such a construction is used for making 
4 in. spools used to wind fine wire 

Fiber disks are used to reinforce flat 
headed spools, Fig. 11(a), but have 
not proved successful because the fiber 
is not hard enough to withstand the 
locking action of the press that forms 
the joint between the head and barrel. 
All joints in sheet metal should be 
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Small thread catching grooves are hard to avoid in sheet metal spools: 


9) 







Sharp corner 


0.0/8 in 
(closes groove 


stee/ 





Seamless 
tubir 


0.022 in. 





Reinforcing head 


-Jnner heao 
(b) 








(a) 


hard to assemble and impossible to prevent grooves (b) double thickness head gives 
smallest possible groove by forming extremely sharp corner at barrel junction. 





bumped over something hard enough 
to permanently close them. This spool 
was proposed for use in winding vis- 
cose thread, but because the joint was 
not tight, the thread caught and broke 
when unwound. 

Some of the best spools for wind- 
ing thread and wire are made of more 
than one material, or have heads of 
more than one piece. 

A practical design for multi-thick- 
ness heads is shown by Fig. 11(b). 
The heads of this spool are made of 
two sheet metal disks, 0.024 and 0.018 
in. thick, connected to the barrel by 
in annular cap. Because it will bend 
to a smaller, sharper radius, the thin 
nest sheet is used on the inside. This 
forms a joint with a thread-catching 


groove of minimum size. The seam- 
less barrel used in this design makes 
the spool expensive, but not more 


costly than other spools used for the 
Same service. 

Many spool heads are designed to 
have seam connections with the barrel. 
When the diameters of the barrel and 
the head are in proportion, seaming 
makes a strong, easily formed joint. 
l'he spool illustrated in Fig. 12 should 
not be made with this joint. Too many 
drawing and forming steps are needed 
formation. But when the pro 
the 


[Or its 





portions are similar to those of 
lable I—Recommended Curl 
Diameters 
Sheet thickness, in Curl diameter, in 

0.010 0.078 
0.012 0.093 
0.014 5 32 to 3 16 
0.018 | 5/32 to 3/16 
0.019 | 3/16 
0.024 | 5/32 to 3/1¢ 
0.032 | 1/4 to 5/16 





spool of Fig. 8, with or without the 
inner core, the seamed head is appli- 
cable. One widely used fine wire spool 
has a seamed joint connecting thc 
barrel and a crimped joint connecting 
the core to the heads. 

When it is necessary construct 
spools where the head and barrel diam- 
eters are in ratio greater than 2, heads 
of two- piece form can be used. The 
deeply formed central portion of the 
head is made of a separate sheet of 
metal. The five pieces of the spool in 
Fig. 13, shipped in three parts to save 
space, are joined in a kick press. The 
pressure makes the ends of the barrel 
flare into the annular grooves in the 
heads and forms very strong joints 
This spool, with 61 in. heads, is used 
for shipping insulated electrical cord. 
For such service, ¢ apacity is more im- 
portant than strength. The spool is 
subjected to neither high winding 
speed nor intense end pressure. 

Because formed shapes are stiffer 
than flat pieces, many methods have 
been tried to achieve rigid spool heads. 
Radial and annular ridges, Fig. 14, 
have been formed on the head sur- 
faces. While both types provide addi- 
tional strength, it has been found that 
radial ribs increase the tendency to 
buckle and annular rings tend to re- 
move buckling. All forms of head 
stiffening stem from the economic de- 
sire to reduce the thickness of metal 
necessary to produce a spool that will 
do a specified job. The most widely 
accepted method, alone or in combina- 
tion, is the curling of the outer edge 
with special curling tools. 

Curling involves problems of tool 
design that are directly connected with 
the design of the spool. The groove 
in the curling punch should be hard, 
smooth and without undercut. As 
shown by Fig. 15, the lip of the groove 
should extend below the center of the 
curl so the curl will be completed and 
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One -peace 
Sheet metal head 


Sheet metal barre! 










ornts 





Searmeo 





Fig. 12—Seamed construction used to join 
barrel edges and spool components. De 


sign is not in good proportion. 


not straightened. A clearance of 0.00‘ 
in. at the point indicated on Fig. 15 is 
another way to insure the formation o: 
a complete curl. The spool head blank 
must be specified large enough to pr 


vide the proper amount of metal fo: 


the curl. If there is not enough met! 
at the edge, the curl is liable 
wrinkled. For the same reason, and t 
prevent the material from backing up 
the spool head must be held firmly of 
the die by a spring pressure pad clos 
to the point of curl. Curl diameter 
listed in Table I are those recom 
mended for sheet metal 
used in making spools. 


Assembly of Spool Parts 


In addition to those already men. 
tioned, there are other techniques used 
in assembling sheet metal spools. With 
the exception of spools with se: uned 
heads, barrels and heads are usually 
connected by curling. The adhesive 
plaster spool, Fig. 16, assemb led in 
this way. The heads can be forced ott 
by excessive pressure, and they wil 
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Fig. 14—Pressed radial reinforcing 2 | 
increase buckle in heads, annular ribs takt 
tiffness 


buckle out. Both types increase 
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¡Sheet metal barrel 


Lithographed 
steel head 


of equal strength can be made of thin- 
ner material when similar to the de- 
sign of Fig. 13. However, if the spool 
is to be used for heavy service, tab 
construction is used. There is no limit 
to the thickness of sheet that can be 
tab-assembled. These spools can be 
made stronger by welding tabs to the 
heads. Chain reels, with diameters of 
12 in., have spot-welded tab construc- 
tion. 

Cores are usually m. ide with open 
joints, and are held in the spool by 
curling the ends. Since cores are not 
subjected to crushing action or end 
pressure, there is no need for expen- 






re-use have to be made of heavier stock 
but would reduce the overall cost of 
spool use. Fine wire spools are often 
re-used. Movie film reels are projec 
tion-welded so that they can be used 
indefinitely. 

A good example of spool selection 
can be found in the textile industry. 
Sheet metal spools are used for ship- 
ping various threads, but they are not 
widely used in textile plants. Sheet 
metal spools are not used in plants be- 
cause it was found that employees 
threw the spools instead of carrying 
them. The spools were easily bent 
and, though they could be straight- 


De —Electrical lamp cord spool can SIVE seam joints. Cores may be be aded ened, top performance , was not 
» made of thinner sheet. with this seamed or not, depending on the ultimate use achieved. Another reason for their re- 
lesign than if tab-assembled. of the spool. jection was that the side seams of sheet 

Sheet metal used in making spools metal spools threw them out of dy- 

: ; is usually decorated before being namic balance when operated at high 


rotate around the barrel, but since 
NO! these conditions are not really factors 
lanx bof the design, it makes no difference. 
pro: f The spool produced is better for the 
tor urpose than that of Fig. 2, besides 
eti feing more attractive in appearance. 
This t type of spool is inexpensive to 
Id C produce in. quantity. 

rup. Additional stability is obtained in 
y Or frolo dering wire spools by beading the 
closefbarrel. Since the heads of these 
eters pools are turned by formed lugs in 
com-fthe heads, when solder is wound, it is 
esses important that they do not rotate about vent rusting. 
he barrel. The additional friction i 
urface of the beads and the indenta- 


ions formed in the curled ends, suc Where a strong spool is desired 
- essfully accomplish this. The joints 
used E. spools with seamed, two-piece heads to remember that 
With PAVE Sufficient friction surface not to used in forming 
amed {dure indentations in the curled ends 
-— the barrel. eters less than £ in. 
hdd The barrel of the spool in Fig. 4 is 


| of through slots in the heads and are diameter 


nched. These tabs will only hold 

















W ; 
men the material is heavy. A spool possible to re-use 
Curling Spring pressure pad 
fool ^ 
0005 in. relief fom true circle at 
Urling toc fool must this point assists in making 
te hard. Groove in ‘curl without wrinkles 
wrling too! must. 
æ smooth and TD j 
without undercut / / // , Too! must extend 
fff, beyond center 
Vf fff to form curl 
sJ, Præessure pad must be close fo 
" ported Ff; Ys cur! to prevent stock 
£ x 
5 C from humping 
J ‘Allow plenty of stock fo avoid 
/ wrinkles here 
/ Center. block 
| 19, pad 2 
— 
1g rids = 
ps take 15-- Enlarged view of tool used to form curls on heads of 
tiffness * meal spools. Tools must be designed specially for each 
ot and their design is an integral part of spool design. 
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formed. Flat sheets, about 24 x 30 in., 
are coated with lacquer, applied by a 
roller coating machine, and then dried 
in a gas oven. Or, sheets can be coated 
in printing presses 
and dried in a gas oven. After the 
sheets have dried, they are squared by 
shearing and slit 
these strips, the various spool parts are 
blanked and formed. Spools assembled 
mechanically need 
ing, but when parts are welded, they 
must be sprayed or touched up to pre 


and lithographed 


Spool Selection 


with a small diameter barrel, it is well 


locked seam joints, 
cannot be used for barrels with diam 


tion rates possible with bodymakers 
ined to the heads by tabs. The tabs might warrant increasing the barrel 
Another economic factor in 
spool selection is found where it is 
spools Spools for 


speeds. It has been found that conical 
shapes and spools with wooden han- 
dles are the easiest to use in this serv- 
ice. Wooden-barrelled, fiber-headed 
and magnesium alloy spools are used 
instead of ordinary sheet metal in 
textile plants. 

The basic problems of spool design 
and selection are exactly the same. It 
is necessary to make a weighted com- 
promise between strength, utility, ease 
of fabrication and economy. There are 
no set rules for spool selection, but it 
should be remembered that spools de- 
signed for a definite purpose should 
not be used in a different type of serv 
ice. Light service spools are made with 
thin metal sheets and beaded construc 
can bodymakers, tion. Beaded joints are easily opened, 
so these spools should not be used for 
thread or fine wire. The relative di- 
mensions of spool components are as 
important as metal thickness and joint 
construction. Experience will indicate 
the proper ratio between barrel and 
head diameters, but a ratio of ! is a 
sound starting point 


into strips. From 


no further finish- 


The rapid produc 










Excessive 
--end pressure here 
would break spoo/ 


NL ccc SN 
Lock searm 


After assembly 













--Notched barrel 










\ Flanged opening 
in head 







Before assemblu 


Fig. 16—Steps in assembling a spool successfully used to dis- 
pense adhesive plaster. Though heads can be forced off by ex- 
cessive end pressures, these spools are satisfactory for their use. 
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FOUR-BEARING friction machine developed at the National Bureau of Standards 
for studying performance of journal bearings. Basic data was obtained by use of 
this machine to show effects of operational and design factors upon friction, load- 
carrying capacity and operating temperature. 


NBS Finds Straight Line Relation 
For Estimating Safe Bearing Load 








ratios and three clearance- 
ratios, and at two journal 
Three oils of different viscos- 


diameter 
diameter 





OPERATION OF JOURNAL BEARINGS 
under a steady state of temperature 
distribution with forced-feed lubri- speeds. 
cation is dependent on a number of ity were used at three oil-inlet tem- 
factors related both to the conditions peratures. Particular attention was 
of operation and to the geometry of given to resultant effects of combined 
the bearing. Relation of these factors hydrodynamic and thermodynamic ac- 
to bearing performance is very com- tions involved in bearing operation 
















plex, involving both the rate at which with forced-feed lubrication. 

heat is generated in the bearing and The four-bearing friction machine, 
rate at which it is carried away. In ex- developed and used in former investi- 
tensive investigations of these factors gations at the National Bureau of 
at the National Bureau of Standards, Standards, consists essentially of four- 


test bearings on a common shaft. The 


with the cooperation of the National 
bearings are mounted in self-aligning 


Advisory Committee for Aeronautics, 


a method was recently developed for ball bearing swivels which are pre- 
studying bearing performance through vented from rotating by flat springs. 


The two outer bearings are fastened to 
the housing while the two inner ones 
are located in plates that slide in 
guides. The complete housing floats 
on a horizontal shaft and acts as a 
loads. cradle dynamometer. Load is applied 

Work involved operation of bear- by jacks under the two inner bearings. 
in two length- Oil is fed to the bearings through 


the combined fric- 
tional and thermal behavior in journal- 
investiga- 


measurements of 
bearing lubrication. These 


tions also led to a practic al graphic al 
procedure for estimating safe bearing 


ings of two diameters, 
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the drilled shaft that has two oil holes 
at the longitudinal center of each bear. 
ing. A motor-driven pump and a relief 


valve maintain the oil-feed 
Bearing temperatures are measured by 
thermocouples imbedded in the metal 
at the loaded sides of the bearings. 


pre ssure 





FRICTIONAL- TORQUE DATA 


A study of frictional-torque data for 
operation under load indicates that 
when a bearing is operating at a con- 
stant speed, using a given oil at con- 
stant oil-inlet temperature and oil-feed 
pressure, an increase in load produces 
an approximately proportional increase 
in frictional- torque. The increase in 
torque with unit increase in load 
influenced chiefly by viscosity of the 
oil, oil-inlet temperature, oil feed pres 
sure, clearance-diameter ratio, and 
length-diameter ratio. 

Results also indicate that, under 
these operating conditions, an increase 
in load causes a proportional increase 
in fluidity (reciprocal of viscosity) of 
the oil in the bearing. For a given oil, 
oil-inlet temperature and oil-feed 
sure, this increase in fluidity is a func- 
tion of speed of the journal, diameter 
of the journal, length-diameter ratio, 
and clearance-diameter ratio. — 
ical equations have been develope 
define this relationship. 

The straight-line relationship be 
tween fluidity and pressure provides a 
graphical means for estimating sate 
loads. The limit for safe operation 1s 
based upon a minimum value of a gen- 
eralized operating variable, ZN/P, 
where Z is absolute viscosity of the 
lubricant, N is speed of the journal, 
and P is pressure on the bearing. Inter- 
section of a line representing a limiting 

value of this variable with a straight 
line drawn through the fluidity-pres- 
sure data for a given set of conditions 
gives the safe bearing for 
these conditions directly. 

In analyzing these results it is em 
phasized that the thermal behavior 0! 
a journal bearing operating with 
forced-feed lubrication is dependent 
upon a complex relation that involves 


pressure 


heat losses by radiation, conduction, 
and convection, as well as the heat 
carried away by oil leaving the beat 


ing. Therefore, numerical valu 
tained in any series of tests ar 
ent upon heat- dissipation ch 
tics of the specific apparatus use 
During the bearing-research prog 
however, operating conditio: , 
such that it was possible to differentiis 
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GRAPH shows the effect of fluidity on 
safe operating pressures for copper-lead 
bearings at 2,000 rpm and 35 psi average 
oil pressure. Figures in parentheses indi- 
cate oil-inlet temperature in degrees Fah- 
renheit. For this chart a minimum limit- 
ing value of 3 was plotted for the 
generalized operating variable, ZN/P. 
Intersection of ZN/P equals 3 and a 
specific fluidity curve gives maximum safe 
operating load for the conditions. 


between heat carried away by the oil 
and heat losses through the apparatus 
itself. 

These data show that under condi 
tions typical of normal high-speed, 
high-temperature operation practically 
all of the heat generated in the bearing 
is carried away by the oil. Accordingly, 
the straight-line relationship between 
fluidity and pressure should hold rea 
sonably well in most bearing applica 
tions. In these cases considerable in 
formation on bearing performance 
may be obtained by making a few ob 
servations of bearing temperature for 
Various known operating conditions 
This is of significance since in many 
bearing installations friction measure 
ments are not practicable 


Allocation of Steel Speeded 


TEN PERCENT of finished steel and 25 
per ent of merchant pig iron produc 
tion has been allocated to eleven seg 
ments of consuming industry under 
the Voluntary Allocation Program. 
Under the act, industries critically 
short of iron or steel can appeal for 
allocation of materials that will enable 
them to keep up with demand for 
commodities important to the national 
weliire—freight cars, defense mate- 
rials, fuel and raw metals. 

iddition to the allocations already 
1 out for steel users under Pub- 


-— 


work 
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lic Law 396, the Office of Industry 
Cooperation has tagged some steel 
commodities for use in programs not 
within the scope of the law: Greek- 
Turkish aid program, 56,000 tons of 
steel; European food-pack program, 
452,000 tons of tinplate. 

About 6,272,000 tons of steel and 
1,248,000 tons of merchant pig iron 
are allocated to date. The iron will be 
used for housing utilities: Soil and 
water pipe, plumbing fixtures, boilers 
and radiation. 

Voluntary allocation of finished steel 
products are going to the following: 

Freight car builders—3,000,000 
tons a year. 

Atomic Energy Commission build 
ing program—160,000 tons in eight 
months. 

Warm air heaters for housing 
350,000 tons. 


Prefabricated steel houses—59,000 
tons. 
National Detense ( military ) 


1,230,000 tons. 

Oil field tank and well-head equip 
ment 198,000 tons. 

Inland waterway barges 
tons 

Maintenance and repair for anthra 
cite coal mining— 31,000 tons 

Research projects of the National 
Advisory Committee for Aeronautics 

16.000 tons. 

Ocean-going tankers, new and re 
pair work—480,000 tons. 


240.000 


Allocations of steel to maintain 
bituminous coal mining, still in pre 
liminary negotiation stage, may swell 
the allocated steel total by 350,000 to 
370.000 tons l 


Air Force Research Funds 
Spent in Civilian Organizations 


AN ANALYSIS of the research and de- 
velopment program conducted by the 
U. S. Air Force indicates that a major 
ity of the cost of the program is spent 
on contracts with civilian organizations 
with universities and other non- 
profit agencies for research and with 
industrial firms for development. 

The Air Force received research and 
development appropriations of $225,- 
000,000 for the current fiscal year, 
ending June 30, 1949. 

Approximately 80 percent of this 
sum will be spent on contracts with 
civilian organizations, 15 percent for 
the pay of civilian employees, and five 
percent for the maintenance of facili- 
ties and the purchase of modern test 
equipment. 

Entirely new fields of research have 
been introduced in recent years, and 
in many of them adequate basic knowl- 
edge has been lacking. For this reason, 
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the Air Force has obtained the coopera- 
tion. of civilian scientific agencies to 
provide the necessary fundamental re- 
search. 

At the present time, the USAF 
has 226 basic research contracts with 
57 educational institutions and non- 
profit organizations throughout the 
United States, and through these con- 
tracts, the Air Force is able to get the 
most technically and scientifically qual- 
ified specialists in the country to do 
detailed research at a minimum of 
cost. 


Helical Spring Transducer 
Stretches Coil by Coil 


A MECHANO-ELECTRICAL TRANSDU- 
CER, for converting slight displace- 
ments into large changes of resistance, 
current or voltage is being developed 
by the National Bureau of Standards. 
Active element of the device is a he- 
lical or conical spring wound so that, 
when stretched, the coils separate one 
by one rather than simultaneously. 

When the spring is entirely closed, 
it has an electrical resistance approxi- 
mately that of a cylindrical tube. When 
it is completely open, its resistance is 
that of the total length of the coiled 
wire. Resistance can thus be va- 
ried over a wide range. As the per- 
centage change in resistance may be 
hundreds of times greater than the 
percentage change in length, displace- 
ments as small as 1/100,000 of an 
inch can be measured without the use 
of electrical amplifying devices. 

When the spring is connected to an- 
other transducer that gives a mechan- 
ical displacement output, for example, 
a bimetallic strip responding to tem- 
perature changes, the combination 
gives an easily measurable electrical 
output. This application suggests nu- 
merous scientific and industrial uses 
including strain gages, pressure ele- 
ments, accelerometers, electric weigh- 
ing devices, automatic temperature con- 
trols, dc-ac inverters, and voltage reg- 
ulators. 

Preferable construction for the trans- 
ducer is a four-arm bridge of which 
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COIL-BY-COIL expansion of helical or 
conical spring changes electrical resistance 


in sensitive transducer. 
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cach arm is a variable-resistance spring. 
An increase 1 applied tension elon- 

gates one pair ‘of springs and shortens 
the other pair. Resistive unbalance of 
the bridge, as indicated by a galvanom- 
eter, thus gives a measure of the dis- 
placement that has occurred. With this 
arrangement, since the voltage can be 
nearly reversed through the bridge, 
the output voltage can be theoretically 
twice the input voltage. 

Variation of the initial tension in 
the spring along its length can be ac- 
complished in several ways: By conical 
winding, by varying the angle of feed 
of the wire on a uniform mandrel, or 
by v arying its tension as it is wound. 
For maximum sensitivity, the variation 
in initial tension is made quite small. 
To decrease contact resistance between 
successive turns of the closed spring, 

high average initial tension is built 
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into the spring, and the turns are 
coated with 0.0001 in. of gold. To 
date, nickel-alloy wire has been used, 
because of its high resistivity and small 
change of mechanical properties with 
temperature. 


Profile Grinder with 
Optical Projection Screen 


ADVANTAGES Of mechanical profile 
generation and copying by optical pro- 
jection are combined in the Genoptic 
Profile Grinder, recently develo "tt 

Taylor, Taylor & Hobson, iad, | Lei. 
cester, and exhibited for the first time 
at the 1948 Machine Tool & Engineer- 
ing Exhibition held in London. 

The machine incorporates a large 
optical-computor projection screen, 
conveniently placed at the operator's 


New Test Laboratory for Jet Engine Components 


COMPLETE DEVELOPMENT LABORA- 
roRY for testing aircraft jet engines 
has recently been completed at Lynn, 
Mass. to give General Electric Co. en- 
gineers all information necessary to 
produce jet engines of higher perform- 
ance and greater capacity. 

The new laboratory consists of 
stands for full power testing of com- 
pressor, combustion chamber, and tur- 
elements of actual engines, and 
model testing of single and multi-stage 
compressor elements. The laboratory 
is part of a 25,000,000 center that in- 
cludes the following tacilities: A row 


bine 


SCALE 


being 


MODEL jet 


installed 


engine compressor 


for testing at simulated 


altitudes up to 70,000 ft and temperatures 
between —70 F and 150 deg Fahrenheit. 


150 


of test chambers for operation of jet 
engines at sea level conditions, low- 
temperature starting cells, test stand 
for turbo-prop engines, manufacturing 
and assembly facilities. 

While major component jet parts, 
such as the turbine and compressor, 
can be tested in the new laboratory 
under actual and varying flight condi- 
tions, full-size engines are tested under 
altitude conditions aboard a B-29 fly- 
ing laboratory. 

The new labor atory's full scale com 
pressor test stand consists of a closed 
cycle air system in which air temper- 
ature, pressure, and humidity are con- 
trolled. Power is supplied to the com- 
pressor from a condensing tandem 
compound 30,000 hp steam turbine 
through a three-speed gear set making 
available to the compressor stand the 
full horsepower over the completed 
speed range. Power measurements to 
the compressor are recorded by a pre- 
cision torque meter on the gear out- 
put shaft. 

The compressor test chamber is built 
to withstand maximum compressor dis- 
charge conditions of pressure and tem- 
perature with compressor inlet condi- 
tions ranging from sea level to 70,000 
feet altitude. Refrigeration is obtained 
by a compression, cooling and expan- 
sion cycle. Air from compressor being 
tested is passed over water cooling 
coils, compressed further by a centri- 
fugal compressor, cooled again by 
water coils, and further cooled by ex- 
pansion through air turbine which 
drives the centrifugal compressor. 
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eye-level, on which he can watch the 
progress of the grinder. When he is 
copying a profile by the optical meth 
od, a full-size photographic master of 
the contour is projected on the screen 
t 40 magnifications, which allows the 
production of intricate forms to 
high degree of accuracy. 

When generating mechanically, 
system of optical scales is projected 
on the screen as reference. Either 
right-angle or polar coordinates can be 
used. Limitations of the optical pro. 
jection method have been overcome 
by a system of scanning for scales and 
copy, which concentrates the illumina. 
tion on one portion of the work. 

In addition to its use for grinding 
profile gages, form tools, cams, etc, 
the machine is equipped to generat: 
involutes and can be used to grind thc 
teeth of pinions and gear cutters 


Maximum Loads for 
Graphite Bearings 


A SERIOUS typographical error crep 
into Table I appearing on page 148 
of the October number of Pnopuc 
ENGINEERING. This table states tha: 
the maximum pressure for carbor 
graphite sleeve bearings is "20 psi we 
or dry". Obviously, this figure can 
not be correct. In innumerable applica 
tions such as conveyor rolls, textile ma 
chine bearings, etc.,—carbon-graphit 
nonmetallic treated bearings have op 
erated successfully over many years i 
pressures far in excess of this value. 

A recommended load bearing 
pacity of nonmetallically treated car 
bon-graphite bearings is a “PV” figure 
of 100,000 when running wet and 30 
000 when running dry. 


All-Weather Airline Ceases 
Operations After Two Years 


THe U.S. Ai Force's all-weather 
airline operating between Clinton 
County Air Force Base, Wilmington, 
Ohio, and Andrews Air Force Base. 
near Washington, has terminated its 
full-time operation after two years of 
flying on perfect schedule th: ough all 
types of weather. 

During the entire two years, flights 
were made under actual or simulated 
instrument conditions without excep 
tions. In clear weather the pilots flew 
“under the hood", with vision blacked 
out except for the instrument pane? 
Bad weather was encounter man} 
times, with numerous fligh! com 
pleted under zero ceiling c lition: 
and with less than a sixteenth 0! 
mile visibility. 
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AW ashington Notes 


Machine Tool Stockpile 
To Be Kept Modern 


[here is no policy yet of modern 
zation of the machine tool stockpile 
xut obsolete tools will be weeded out 
yearly by a group of experts. These 
ivilians will survey the stock yearly 
to evaluate requirements in regard to 
obsolescence and demand for newest 
tools. Obsolete tools will be turned 
ver to the agency that takes the place 
yf the War Assets Administration. No 
estimates have been made regarding 
the time during which the average 
nachine tool will become obsolete. 

Stockpiled tools were chosen orig- 
inally for two reasons: (1) Because 
they are special purpose tools that have 
no peacetime usefulness, or (2) be- 
cause they are always of great pro- 
luction value—planers, grinders and 
lathes—and would be in demand in 
the advent of another war. 

Special purpose tools that would 
obviously be obsolete in a few years 
ire not stockpiled. 

A recent screening of the stockpile 
ndicated ten percent of the machines 
ire either obsolete or no longer neces 
«ry. These machines will be sold 


Laboratory for Cylinder 
Wear Research Established 


A new laboratory for the study of 

itomotive engine performance has 
xen established at the National Bu- 
eau of Standards. Equipped with five 
pular makes of automobile engine 
ind complete automatic controls, lab 
ratory affords facilities for closely 
imulating operating conditions. While 
— for exhaustive testing in con 
ection with cylinder wear, equipment 
in also be used for studying the effects 
f various types of fuels and lubricat 
ng oils on pistons, piston rings, bear 


ngs and carburetors. 

To permit simultaneous cyclic op- 
ration of the five engines, a control 
anel for automatic timing has been 
nstalled 


Complete instrumentation 
n individual panels indicates test con- 
tor each engine and an inter- 


CK system facilitates cutting engines 
n and out of test cycle. 
Stockpile of Strategic 
Materials Lagging 

At'-r two of the five years originally 
set for the establishment of an ad- 
quate military stockpile of strategic 
ind cal materials, only 25 percent 
Prot 
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A NEW AUTOMATIC CALCULATING MA- 
CHINE, capable of solving in one sec- 
ond a multiplication problem running 
into millions, is now being reassem 
bled at the Naval Proving Ground, 
Dahlgren, Va 


The Navy will use this 25 ton ma 


chine, known as the Aiken Relay Cal 
culator, produce range tables for 
new design missiles and to make 


computations in connection with the 


Navy's Bureau of Ordnance guided 
missile program. The machine will 
also be available for use by the other 


armed services. 
the calculator 
begun in 1945 under supervision of, 
and according to plans designed by, 
Prof. H. H. Aiken of Harvard Uni 
versity. It was built in the Computa 
tion Laboratory at Harvard. 

By 1947 the million 


Construction of Was 


feet of ele 


is reported by the Munitions Board 
as being in existence. The Board also 
informed Congress that the original 
expenditure goal of $1.8 billions has 
risen because of inflation to an 
mated figure of $3.4 billions 

Describing the progress mz ide dur 
ing the past two years, military stock- 
pilers listed the "material on hand" 
as being 17.6 percent of the goal, all 
but 5 percent of which has been pro- 
cured from war surplus property. 
Funds are available for purchasing 
only 14.4 percent of this amount 

The Board broke a precedent in re 


esti 
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Mechanical Calculator for Guided Missile Computations 


trical wiring, the motors, gears, cams 
and relays, and the bulk of the ma- 


chine had been assembled so that tests 
runs could be completed. Complexity 
of the machine can be seen in the 
picture showing rear view of one 
sequence mechanism. 

Four sequence mechanisms will 
allow the calculator to handle, pass on 
or transfer numbers at the rate of 60 
numbers a second. Addition of num 
bers running into the billions can be 
done in less than one-fifth of a second 

The machine is built to operate 24 
1 day. Any breakdown of the 
— is signalled to the operator 
immediately by à complex alarm and 
light system installed in all parts of 
- machine. Each part is installed by 

1 plug-in system, so faulty parts may 
he replaced without disturbing other 
parts 


hours 


leasing details of its stockpile pur 
chase program for the third quarter, 
and, partially, for the year. In the past 
the Board had refused to release this 
information because of the danger of 
speculation in the markets. 

Of the 67 commodities 
Board's "must" list, 28 are to be pur 
chased during the third quarter 
delivery before June 30, 1949. Con 
tracts for have already been 
signed. 


on the 
for 
some 
In announcing its third-quarter pur 


chase program, the Board cryptically 
refers to unannounced long range pro- 
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grams intended primarily for develop- 
ing new sources of stockpile materials, 
though deliveries cannot be expected 
until after June 30, 1949. This plan, 
expected by the minerals industry 
for some time, would allow either a 
"higher than market price" agreement 
with marginal mineral producers, or 
an "added facilities amortization plan" 
for producers already at peak produc- 
tion, both here and abroad. This 
would enable producers to add to their 
facilities, turn. over the resulting out- 
put increase to stockpilers, and have 
the cost of the added facilities amor- 





Foreign Reports from McGraw-Hill World News 


British Machine Tool Show 
Features Clean Designs 


IN THE FIRST Machine Tool Engineer- 
ing Exhibition since 1934, British 
manufacturers have shown they intend 
to keep up in the world production 
race by designing new machine tools 
with outstanding production possibili- 
ties. That they are not afraid of com- 
petition was proved by the allocation 
of 25 percent of the floor space to 
foreign machines. 

Many entirely new British machines, 
including a few with unorthodox 
designs, were exhibited and showed 
progress toward clean-line styling, 
worker safety and satisfaction, and 
overall design excellence. In general, 
the machines are comparable to the 


best American, Swiss, Belgian and 
French machines shown. Many de- 


signs include electronic speed control 
and contouring devices. 

A modern 63 in. center cutting 
lathe, having a bed six or seven feet 
long, is capable of sliding feeds of 
20 to 600 cuts per inch and surfacing 
feeds of 30 to 960 cuts per inch. A 
multi-tool a great deal 
of several tools can 
cut simultaneously on one workpiece. 
These lathes have an automatic cycle 
so that operators only need mount the 
work and move the starting handle. 

Uniform cutting speed when facing 
or taperturning is automatically main- 
tained by a Belgian lathe. Speed of 
the headstock is governed by an elec- 


lathe created 


interest because 


tronic device controlled by the position 
of the The device also 
works when turning several diameters 


on a workpiece 


cross slide. 


The uniform cutting 
speed is stated to improve surface 
finish and prolong tool life. 

Careful framework design of a semi- 
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tized during the life of the contract. 
Both plans might be put into effect. 

To obtain the five-year goal for 
the 67 materials, government minerals 
experts estimated the Board would 
have to take about 20 percent of the 
nation’s next three year’s consumption 
of strategic materials. 

Coincidentally, the National Asso- 
ciation of Manufacturers announced it 
had gotten the Munitions Board and 
industry together and agreed on a 
"voluntary allocation" program that 
would give the stockpile about two per- 
cent of the nation's consumption of 


automatic hydraulic lathe has provided 
adequate rigidity to take thrust and 
cutting loads and at the same time 
gives maximum inclosure to moving 
parts. Two-speed motor control and 
eight-speed "Preoptive" headstock give 
a new turret lathe 16 speeds forward 
and reverse. Another feature of this 
machine is a device that breaks con- 
tinuous chips into short safe lengths. 
A lathe that can be used for normal 
tool room work makes allowance for 
thread shrinkage when making plastic 
molds. 

A new type automatic contouring de- 
was introduced. It works on a 
profile template system and is accurate 
to 0.0005 in. A jib boring machine 
that is accurate to 0.003 in. was shown. 
Prismatic slides for the ram of a new 
hydraulic shaper enables the driving 
cylinder to be placed directly behind 
the toolbox. All controls and levers 
for changing speed, feed and position 
are conveniently grouped together in 
a radial drilling machine that also has 
a speed indicator built into the head. 

A grinding wheel, with its working 
surface formed as a continuous spiral 
rack is used in a new high-speed gear- 
grinding machine. Operation is similar 
to orthodox gear hobbing in that the 
work is rotating continuously at a set 
rate in direct relationship to the grind- 
ing wheel, but in addition the work is 
given a rolling motion so that it ex- 
plores the full width of the wheel. 
Involute form is automatically and con- 
tinuously generated without indexing. 

Suitable for generating internal spur 
and helical gears, a new grinding ma- 
chine generates the tooth profile by a 
pitch segment in conjunction with 
steel tapes. The process permits pro- 
file corrections at tip and root of the 
tooth being ground. Another gear 
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strategic materials sought for the pile, 
This was called sufficient. 

Behind the NAM two-percent "vol 
untary" arrangement is the fact that 
the Board had asked importers and 
producers in the U. S. for a 10 percent 
allocation. This was turned down flat, 
The proposal was presented to the 
Commerce Department, and allocation 
requests were started at five percent, 

Washington observers, when NAM 
announced the two percent arrange. 
ment, opined that this was all the 
stockpilers could squeeze out of an al- 
ready tight market 











shaping machine has an unusual 
mounting for the work spindle. TheffASk 


base, in which the spindle unit is sup- afore 
ported, can be swung out for loadingh 
and unloading work. MK 
An electronically controlled auto.. 
EW | 


matic cycle milling machine, for mas 


ines, 
production of small parts has de 
head offset from the body centerline xom 
Both vertical and cross movements oT; 
the cutter are obtained by moving thef i 
head. Main drive is by direct curren} | 
motor with rectifier equipment for use), 
on regular alternating current lines 

é — E istic: 

The table is fed hydraulically and : Of 
coolant circulating system is providecy, 
By placing the front camshaft en ap 
tirely on the headstock side of th. <p 
cross-slide room is left for the swarlf..4 
to fall freely onto the tray of a single op 
spindle automatic screw machineg,j, 
Front and turret camshafts are totally n 
inclosed but accessible through hinged... 
covers. Cams and trip-drums dip intq 
oil reservoirs and these oil the cam roll pe 
ers and trips. Usual method of trip: i 
ping the back-shaft clutches by long...) 
levers passing through the maching:, | 
has been replaced by directly operated ons 
pull rods. The tripping point 15 di by 
rectly in front of the camshaft and fao, 
cilitates setting the trips. By avoiding, |. 
crosslevers through the body of u nd 
machine, ample lubrication to the twq, |, 
roller chains driving the spindle 1s poS§) 4, 
sible without fear of mixing lubricat rus 
ing oil and coolant. Usual scissot-MOF Cop, 
tion bar feed has been replaced by Sund 
link and arc lever designed to avino 
backlash. tiri 


Because they are most in d mand 4 sli 
home and abroad, British manutaC qi 
ers are concentrating on production í 
general purpose machines. Howe 
they are prepared to advance desiP4. r, 
for special machines when ne: led 
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RASH BOAT HUIL, 28 ft long, 
sup linforced. with fibrous glass mat, 
* 
uto E. 
EW PRODUCTION METHODS and ma- 
mas. 
ines, raw materials and finished 
as poducts were featured at the Third 
i tional Plastics Exposition recently 
tS ( ! 
at Crand Central Palace, New 
> fork City. The five-day meeting and 
tren: 
demonstrated the trend toward 
r usek, , 
in iustrial and functional application of 
ines 
iStics 
nd : — i 
> f particular interest was the Stokes 
1dec | . - 
* ly automatic transfer molding press 
-  Maptable to a wide variety of parts, 
A. »0-ton machine can be cycle-op- 
yWali | . , - ° 
d ed for accurate insert work. Fabri- 
ngle- 
: on of large sheet plastics, espe 
hine 


val ly acrylics, was exemplified by dis 
lait) ý ° E 
iy signs for service stations and dem 


ingec tration-model washing machines 
into rz and Lester-Phoenix have de- 
| roll: 
trip ped the first suc essful method for 
tod tinuous xtrusion of conventional 
chind «noli molding compounds 
rated pue rs of Plaskon Div., Libbey- 
5 di ya Ford Glass Co. have designed 
at built a light-weight, completely 
idin omati relatively inexpensive press 
f th: I their new alkyd com 
e tw x lhis material is mineral filled 
s pos as ry short curing time. A 
bricat LN ion of the compound will 
di tout n page 133 of this issue 
| by oe " : interest was centered 
avoi ES | O — group of thermo- 
£ ns. Rigid or flexible types 
— niri no pressure for general use 
fact lab — for laminating are 
on E any color combination. 
weve ded * hull shown above is 
lesigt d > reinforced polyester res- 
zi : y a rubber bladder proc- 
in a led sheet aluminum female 





ODUCT LNGINEERING - 


molded in 
illustrates versatility of the 


NOVEMBER, 


Official U. S. Navy Photograph 







resins 
method. 


from 
low 


polyester 
pressure 


one piece 


functional Uses of Materials Stressed at Plastics Exposition 


mold, the hull has molded longitudinal 
and rib stiffener sections molded in the 
inside surface. 

Other materials of interest included 
tough, flame resistant cellulose acetates 
exhibited by Celanese Corporation of 
America and Hercules Powder Com- 
pany; a heat resistant polystyrene by 
Koppers Company, an — resistant 
and a light-stable polystyrene by Dow 
Chemical Company ; and impregnated 
sawdust and wood chips made into 
pressed boards by Monsanto Chemical 
Company. 

New applications for polyethylene 
were demonstrated by Du Pont 
Bakelite. Polyethylene is being applied 
as a flexible water-sealing sheath on 
telephone cables, power and lighting 
line wire: and also on co-axial trunk 
line cable. Nylon is going into small 
machine parts, cable and wire coatings 


and 


and gasoline tanks; tetrafluorethylene 
resins into packings, valves ete Vinyl 
plastics are finding use in tools, auto- 


finishes. 
two days of technical 


mobile and refrigerator 
During the 


sessions, representatives from Army 
Ordnance, Signal Corps, Chemical 
Corps, Navy Bureau of Ships and 


Quartermaster Corps reported on plans 
for the further use of plastics in con- 
nection with the remobilization pro- 
gram. These technicians wanted to 
know how plastics would stand up 
under military service conditions, and 
where these materials could be used to 


save weight and cost in equipment 
such as body armor, structural ele- 


ments, nonmetallic mines and electrical 
instrumentation 
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N E W 3 
MEETINGS 


November 3-4 

AMERICAN SOCIETY OF 
ICAL ENGINEERS Fuels 
Meeting, Greenbrier Hotel, 
phur Springs, Va. 


MECHAN- 
Division 


White Sul- 


November 3-5 

AMERICAN SOCIETY OIl BoDY 
ENGINEERS Annual Convention, 
Rackham Memorial Bldg., Detroit. 


November 4-5 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Fuels and Lubricants Meet- 
ing, The Mayo, a ulsa, Okla 
November 4-5 

AMERICAN FOUNDRYMEN’S Asso 


CIATION — Metals 
Purdue University, 


Casting Conference, 
Lafayette, Ind. 


November 4-5 

INDUSTRIAL. MANAGEMENT SOCI- 
ETY—Annual National Time and Mo- 
tion Study Clinic, Sheraton Hotel, Chi- 


( ago, Ill. 


November 4-5 

AMERICAN SOCIETY FOR Qi 
CoNTROL— Midwest Quality 
Conference, Sherman Hotel. 


'ALITY 
"Control 
Chicago 


November 4-6 


NATIONAL ELECTRONICS CONFER 
ENCE—Edgewater Beach Hotel, Chi- 
cago, Ill. 

November 8-10 
INSTITUTE OF RADIO ENGINEER 


RADIO MANUFACTURERS AS 
ENGINEERING DEP? 
Fall Meeting, Sheraton Ho 

N. Y 
November 14-17 

NATIONAL TOOL AND DIE 
FACTURERS ASSOCIATION 
Meeting, Hotel Schroeder, 


AND THE 
SOCIATION 
Rochester 
tel, Rochester, 


MANI 
Annual 
Milwaukee 


Nov ember 15-17 


THE AMERICAN OIL CHEMISTS SO- 
ciery—Fall Meeting, Pennsylvania 
Hotel. New York. N. Y 


November 28-December 3 


AMERICAN SOCIETY OF MECHAN 
ICAL ENGINEERS— Annual Meeting, 
Hotels Pennsylvania and New Yorker, 


New York, N. Y. 


November 29-December 4 
NATIONAL ExPOsITION OF POWER 

AND MECHANICAL ENGINEERING 

Grand Central Palace, New York 


December 2-4 
SOCIETY 
STRESS 


EXPERIMENTAL 
Annual Meeting, 


New York, N. Y. 


FOR 
ANALYSIS 
Hotel Commodore. 
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The drawing above was reproduced on the new Ozalith Intermediate Paper. This Rot 
duplicate paper original gives you Ozalid prints of maximum line density em 
at ] 
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and 


This New Ozalith Paper Costs Little—Has Great 


Mechanical Strength— Washable, Plastic Surface! 


If your operation «demands the duplica 
tion of a large bulk of drawings and 
plans, this new Ozalith Intermediate Pa 
per should be of great interest to you 
For it is the answer to the need for a 
reasonably priced (715€ per square foot) 
paper duplicate original. having. maxi 
mum possible toughness of base: perma 
nence, for filing and record use: anc 
highest reprint quality. It reprints at ex 


ceptionally high machine speed 


No Tendency To “Bleed” 


lhe dye image will not offset or transfe: 
to other papers ot tracings with which 
this new Ozalith paper has been placed 
in contact 


“bleed.” 


There is no tendency to 


Ozalith is coated on a 100% rag base 
of great mechanical strength. It will not 
deteriorate appreciably with age. It is the 


most durable intermediate paper known. 


Pen And Pencil Additions 


You can wash Ozalith with a damp cloth 
dust, dirt, and grease will come off 
quickly. Water will not cause the base to 


cockle or the image to run. 
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Pen or pencil additions can easily be Ozalith is a running mate to Ozaclot 


made on either side of an Ozalith print but because of its low price, it is idi 
Because of its high transparency, con for mass users. Write, today, if v 
tact prints should be made, and additions would learn more about this and ot 


then made on the unsensitized surface Ozalid prints. 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when vou shift from one type of print production to another. Simply 
choose your Ozalid material... and your Ozalid print-making machine exposes and 
dry develops it. Standard work prints are produced in 25 seconds. 

* Your drawings can be up to 42 inches wide. any length. Roll stock or cut sheet: 
can be used. (Special machines accommodate 54” wide drawings.) 

* You—or anyone else—can be the operator. A few hours and you're an “expert: 


* See all the Ozalid prints vou may make from any drawing...and learn full story. 


Mail coupon today. 


DEPT. NO. I% 

OZ A LI D ... A Division of General Aniline 
& Film Corp., Johnson City, New York 

Please send = free copy of Ozalid 


Streamliner booklet illustrating all types of Ozal 


Gentlemen: 


prints 
Name Position 
Company 


Address | 
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PRODUCT ENGINEERING 


Nomograph for the Square Root of the Sum of Squares 


REFERENCE BOOK SHEET 


CARL P. NACHOD 


Nachod & U. S. 


[HF SQUARE ROOT of the sum of five squares or fewer can be 
obtained from the halved square nomograph below. A 90 deg 
template in the form of a transparent sheet with scribed "cross 
hairs" or a square sheet of paper is needed for spotting points on 
the scales. 

Aside from determining the length of the sides of a right triangle 
or the diagonal of a rectangle, chart is useful for work involving 
the method of least squares, radius of gyration, moment of inertia 
and root mean square values of alternating current. 


ExAMPLE 1—For the square root of the sum of Five Squares, let 


g= veth tetete V6? + 7.513 -- 33 724+ 9 15.2 
In lower half of the chart, pass template through 6, 7.5 and 3 on 
scales a4, b and ¢ (Secant 1). It will also cut turning scale d. 
Rotate template to include this point and also 7 and 9 on scales 
e and f in upper half of chart (Secant II). Intersection on scale g 


at 15.2 is required root. 


EXAMPLE 2-—Four Squares. In first equation make ¢ equal zero 
ind let 


— > - ^ 


E N 6? -- N* -- 0^ J L9 $.2 


Signal Co., Inc. 


Proceed as above using Secants I and III. Note that template 
I 
passes through zero on c scale. 


EXAMPLE 3—Three Squares. Only half of chart is needed. F 
upper half (Secant II), let 


NV e* -- f* -- d y r 9? 4- JO 15.2 
For lower half (Secant I), let 
Vaa + +e yo’ 75 +3 10 


ExAMPLE 4—Two Squares. Either half of chart can be used as in 
Example (3) but in each case one of the values is zero. 


For those who wish to construct or extend the nomograpt;, note 


that scales 4, 4 and g increase toward the right. Their equations 
are x equals 4?/40, etc. Scales ¢ and e increase upward and have 
equations x equals ¢?/20, etc. Scales b and f increase downward 
ind have equations x equals 52/20, etc. The zero of scales 4, c, 
ind e and f are at intersections of the vertical scales with the three 
horizontal scales; zero of a, d and g scales is determined by a single 


trial calculation. 


Scale g 


0 1 2 13 14 15 415.2 16 17 18 


Seca»? IT 
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From small precision-made parts to massive 
radiator grilles in glittering chrome, Auto- 
Lite's die casting research and experience 
is helping industry develop a wide variety 
of new products. Through its “Controlled 
Metals” inspection processes, plus the finest 
production equipment and methods, Auto- 
Lite is able to assure manufacturers beauty, 
strength and accuracy on every type of job. 
THE ELECTRIC AUTO-LITE COMPANY 

Dic Casting Division, Woodstock, Illinois 


600 5. Michigan Avenue . Chicago 5, Illinois 
713 New Center Building . Detroit 2, Michigan 


DIE CASTING 


Maitie 
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Metal Finishing Process Information Sheets—I 


GEORGE BLACK 
ALUMINUM 


CHROMIC ACID AMODIZING PROCESS. An electro- ALUMILITE PROCESS. An electrochemical process for 
chemical process for producing a corrosion resistant producing a hard, abrasion and corrosion resistant 
oxide film on the surface of aluminum and its alloys. oxide coating on the surface of aluminum and its 

alloys 

SOURCE Mutual Chemical Co. of America, New York, 

P x E Aluminun 


METHOD: Anodic oxidation in chromic acid solution 


METHOD: Anodic oxidation in sulfuric acid solution. 

\PPLICATION: Suitable for all aluminum alloys except 

those high in copper (over 5 percent). Used ex- 

tensively for aircraft because it is adaptable for de- 

tail parts as well as assembled units. Forms an ex- 
cellent base for paints 


APPLICATION: Suitable for all aluminum alloy parts 
that permit free rinsing. 


PROCEDURE: 
— l. Degrease 
ICEDURE: 2. Rinse 


1. Degrease ? 35 WM iti "— 
$? Rinae 3. Alkaline or inhibited alkaline cleaner. 


3. Alkaline cleaner 
4. Rinse 
5. Anodize at 40 v for 30 min in 3 to 1 





100 F. Processing time is varied for s: 
and special purposes. 
6. Rinse in hot water and dry. 


CHARACTERISTICS: 

1l. Thickness of coating is negligible and will 

close tolerances. 

2. Coating has a smooth, attractive, clear 
pearance, Darkens from iridescent to dull 
pending on alloying elements in the alun 
minor ingredients in the bath. 

3. Films are relatively soft and can 
scratched; protection with organic finis! 
mended. 

t. Anodic films have high dielectric value a 
not be used where conductivity is required. 


MEC PLR E M 










* 
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ALODIZING. 


tective, skin 


ess for produc 
aluminum and 


yd se 


SOURCE: Am al MIT cal j Company 
Pa. 





METHOD: Alodine coating 
tumbling barrel or flow 
application is made on |1 


APPLICATION 
Used as a final fin 
coatings 


Suitable 


PROCEDURE: 
A. Rinse 
1. Clean 
Rinsi 
Alodize 1| to 
Rinse 
» Acidulated rinse 
6. Dry at 150 F n 
i. Organic finish 


Process 


l. Clean 

Rinse 

Alodize—1 to 2 min at 120 F. 

1. Dry at temperatures between 280 and 


9 


-HARACTERISTICS: 


1. Alodize coatings range in color from an i 
blue-green to a greenish yellow. 

9 

and effect no dimensional change. 
|. Acceptable under appropriate 
Specifications as a paint base 


the alodine solution, for which stainless 
required. 
6. Excellent corrosion resistance. 
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B. Hot-Dry Process for parts to be p: 


Army and 


0 percent 


chromic acid solution maintained between 90 and 
1 
(mne alloys 


not effect 


gray ap- 
gray de- 
inum and 


be easily 


is recom- 


nd should 


» Resistance to atmospheric corrosion and salt spray 


s extremely high Meets Army and Navy aircraft 
y requirements, 
D 6. Film can be « ored with wat 


ter-soluble dyes. 


ing à pro- 


its alloys 


, Ambler 


dip 
Brus! 


inted 


350 F. 


rridescent 


2. Coatings are extremely dense, smooth and tough 


Navy 


4. Abrasion resistance is very high, but not quite up 
to resistance of films formed in sulfuric electrolyte. 
5. Mild steel tanks suitable for all materials except 


steel is 


t. Rinse 

5. Alumilite—Aluminum is made anodic in sulfuric 
acid solution at fixed current density. "Temperature 
and current density depend upon alloy being treated 
and type of finish desired. "Time varies from 10 to 
60 min depending upon coating thickness desired. 

6. Rinse 

7. Seal—Immerse in boiling water if transparent coat- 
ing is desired: chromate sealers are recommended for 
maximum corrosion resistance. Special sealing pro- 
cedures are required for a dyed finish 

8. Rinse 


CHARACTERISTICS 
1. Coating is smooth and transparent. Chromate 
sealed Alumilite is attractive yellow. Almost any 
color can be obtained through use of appropriate 
dves. 
2. Normal coating is approximately 0.0004 in. thick 
3. Corrosion and abrasion resistance ire extremely 
4. Dielectric strength is high. 
>. Paint adhesion is excellent. 
I 


6. Lead-lined tanks are required for anodizing 


BONDERITE 170. A simple, non-electric process, 
signed to provide aluminum and its alloys with 
phosphate coating of excellent paint bonding 
acteristics. 


SOURCE: Parker Rust Proof Co., Detroit 


METHOD: Spray or immersion at 


APPLICATION: Suital 


ended as a 


ICEDURE: 

l. Clean thoroughly 

2. Rinse 

|. Bonderite 170—Immerse 
spray for !4 to 1l min 
Rinse 
Parcolene rinse—Immerss 
180 F. 

6. Dry 


CHARACTERISTICS: 
1. Bonderized surfaces are dull gray to black in col 
2. Protection is afforded through the ability of 
coating to hold organic finishes. 
3. Surface is non-conductive and thus 
galvanic corrosion. 
4. Negligible build-up in dimensions is effected 
5. Outdoor weathering tests show high effectiveness 
in retarding corrosion. 
6. Readily adaptable to conveyorized mass-produc- 
tion methods. 


minimizes 








y Chief Engineer V Production Executive 


AMPLEX-OILITE has experienced 


y Director of Purchases 


Our metal powders, par- 
ticularly iron powder, are 
produced essentially from 


by-product materials. 


ÜILITE FINISHED MACHINE PARTS 


With the shortage of castings, stamp- 


ings and forgings, manufacturers look to 
Amplex for OILITE finished machine parts, 
from metal powder, replacing those ma- 
terials. Very frequently Amplex furnishes 


OILITE finished machine parts, through 


Send your blueprints to Amplex Field Engineer or the Home Office. Address Dept. C. 


AMPLEX MANUFACTURING CO. 


powder metallurgy, at a saving. Other 
advantages of OILITE parts are short tool 
up time, quick delivery, improved appear- 
ance, and the incorporation of details 
of design not machinable by production 


machine tools. 


Déiuision of Chrysler Corporation 
JEE ANI i f FAR N p 7 N PI ^ 
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Metal Finishing Process Information Sheets—II 


GEORGE BLACK 


ALUMINUM 





ALKOK. A non-electric process for producing a pro- ALUMATREET. A non-electric immersion treatment for 
tective and decorative oxide coating on aluminum 


i removing corrosion and forming a corrosion resistant 
and its alloys 


phosphate coating on aluminum and its alloys 


SOURCE: Aluminum Company of America, Pittsburgh SOURCE Farrelloy Company, Philadelphia, Pa. 
Pa. 
METHOD: Simple immersion at elevated temperatures 
METHOD: .mmersion treatment in heated alkaline chro pie e e empe 
| mate solution 


APPLICATION: Suitable for all alloys of aluminum 
| APPLICATION: Suitable as a paint base for all alloys of 





| aluminum PROCEDURE 
| 
| l. Degrease 
9 : 
PROCEDURE 2. Rinse , 
| 3. Alumatreet—Immerse for 3 min in proprietary so 
P x * 
1. Degrease lution maintained at 140 F 
2. Rinse 4. Rinse 
|. Alkaline cleaner 5. Dry 
1. Rinse 
5. Alrok—Immerse fur 15 to 30 min in sodium car 
bonate-potassium dichromate solution, maintained be '"HARACTERISTIC 
& NH" * 
i n 187 and 195 F. l. Coating is auctile and tightly adherent 
v. Rinse il " ?. Excellent base for organic finishes 
j. Seai—immerse for 10 to 20 min in 9 percent po 3. Film has dull, matte-type appearance 
tassium dichromate solution, maintained between t Effects no dimensional change 
€ 2 é é 
180-190 I 5. Recommended for cleaning corroded aluminum 
s Rinse 
'HARACTEHISTIC 
l. Coatings vary from yellow to green depending on 
alloy being treated 
2. Resistance to corrosion and abrasion is not as high 
as that of electrochemically formed films 
3. Film is non-conductive and effects no appreciable 
dimensional change 
4. Paint bonding propert are good 
ALUMO X. ^ simple chemical treatment for protecting ALZAK. An electrolytic process for producing a highly 
aluminum and its alloys against corrosion reflective, corrosion resistant surface on aluminum and 
its alloys 
SOURCE: Enthone, Incorporated, New Haven, Conn i ‘ y 7 
I SOURCE: Aluminu:in Company of America, Pittsburgh 
Pa 
METHOD: Simple immersion in heated proprietary o 
‘ution METHOD Electrolytic polishing and brightening, fol 


lowed by anodizing in sulfuric acid. 
APPLICATION Suitable for all alloys of aluminum, 


especially those that do not contain copper. Adaptable APPLICATION: Suitable for all commercial alloys of 
for bulk work aluminum Recommended where a high degree of 
reflectivity is required 
PROCEDURE 
l. Alkaline cleaner PROCEDURE 
Rinse l. Polish and buff for specular reflector; etch for 
Nitric acid dip at room temperature diffuse reflector 
|. Rinse 2. Degrease 
5. Alumox—Immerse for 5 to 20 min in proprietary 3. Rinse 
olution maintained at 210 to 213 F tł. Inhibited alkaline cleaner 
Rinse 5. Rinse 
6. Electrolytic brightening 
— wie — 7 Rinse 
ACTERISTICS 8. Anodize in sulfuric acid electrolyte 
Coating is hard, thin, highly protective and cor 9. Rinse 
sion inhibiting. 10. Seal 
Color varies from iridescent gray to deep green 
sray. CHARACTERISTICS 
Abrasion resistance is relatively low—about the m A ; -— ; 
ime as that of chromic acid anodic films 1. Treatment results in refiectivities of 85 percent for 
Excellent base for paint coatings visible range and 90 percent for infra red 


2. Diffused surfaces are produced by chemical etching 
instead of polishing. 

3. The corrosion resistance of the anodic film in 
creases with thickness, but the reflectivity value de- 
creases slightly. 

4. For trough reflectors, it is recommended that spe- 
cially prepared Alcoa lighting sheet be used 


Pror 1 
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Every automobile huilt today 


uses parts made of 
N-A-X HIGH-TENSILE STEEL 


1940, Lakes 


Steel pioneered the application of 


Since when Great 
high-tensile, low-alloy steel to 
cold-stamped automobile bumpers, 
there has been a growing trend to 
N-A-X HIGH-TENSILE STEEL in the 
automobile industry. 


‘Today, every car manufacturer is 
using the inherent better proper- 
ties of N-A-X HIGH-TENSILE STEEL 
for some part of his automobile. 


Bumpers and grilles — hoods and 
fenders—body panels and deck lids 
— frames and bracings — wheels 
and hub caps represent a few of 
many applications of N-A-X HIGH- 
TENSILE STEEL to the modern car. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division + Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 


Propucr ENGINEERING — NoveM! 





NEW MATERIALS AND PARTS 





INDEX OF ITEMS 


Product Manufacturer Page Product Manufacturer Page 
Camera, Oscilloscope .Frederick P. Warrick 166 Nut, Self-Locking .... Tinnerman Prod., Inc 168 
Chopper, AC-DC .. Stevens-Arnold Inc. 170 Pressure Cells, Low-Range ...Baldwin Locomotive Works 172 
Clamp, Self-Tightening Hose. .Corbin Screw Div 161 Pump, Compact Vacuum .Rite-Way Products Co 162 
Connectors, Cable Box Buchanan Electrical Prod. Corp.. 170 Rings, Bowed Retaining . Waldes Kohinoor, Inc 162 
Developer, Photo Copy ..Philip A. Hunt Co 170 Starters, Magnetic Motor Ward Leonard Electric Co 170 
Differential, Synchronous ....Kollsman Instrument Div. 166 Suppressors, Arc .... P. R. Mallory & Co., Inc 166 
Diffuser Strips, Fluorescent Extruders, Inc. VéuLCE VEM ME 164 Switch, Compact Pressure ....Cook Electric Co. 164 
Drives, Worm Gear ......Foote Bros. VRECURPEQESRRARAGdSes REN Switches, Motor Starting ..General Electric Co 168 
Fan, Small High-Speed .......Globe Industries Inc vU 166 Terminal, Plug-In Electrical. .Ark-Les Switch Corp 161 
Fastener, Covered Spring .....Dzus Fastener Co........ 168 a) eee Haydon Mfg. Co., Inc 168 
Filters, Micronic Air COE BEEN GEM Loesseoveca i 172 lube, Flow Metering .. ... Bethlehem Foundry & Machine Co 164 
Joint, High-Pressure Swivel ..Seamlex Co., Inc —E— —— . 162 Valve, Follow-up Selector ...Electrol, Inc. .. 164 
Locknut, Sheet Metal .» Prtestoóle GOP. — — 172 Valves, Four-Way Solenoid Modernair Corp. 161 
Lubricant, High Pressure .....The Alpha Corp ........... i . 174 Valve, Shut-Off Wright-Hall Products, Inc 170 
Motors, Oil Burner ove RONG Blettrie Col... eere ees 162 Washers, Rubber « ..+...Stalwart Rubber Co 172 


closes around the hose, forming a flexible seal that remains 
tight under all conditions, without need for shellac or any 
other bonding compound. One piece fitting is shaped 
from round cadmium-plated steel stock to eliminate sharp 
edges. Clamps are recommended for use wherever rubber 
or fabric hose must be connected to metal tubing to carry 
air, gases, or liquids, as in industrial and automotive equip 
ment applications. Units fit hose with outside diameters 


of from 4*, to 2$ inches. 





Four-Way Solenoid Valve 
Me dé rnair Corp., 4222 Hollis f. Oakland 8. Calif 


Four-way solenoid-operated control valve has non-cor- 
rosive working parts. Body is a heat-treated, sand cast, 
aluminum alloy casting and valve piston is solid machined 
brass sealed with a aircraft type O-ring packings that are 
readily replaceable without disturbing piping connections. 
Solenoid coils actuate small secondary valves which in turn 
ontrol air internally ported from the incoming pressure 
port. Piston is thus forced to extreme position at each 


actuation by the injection of positive pressure behind the 





piston At the same time, the electrical system is fully Plug-in Electrical Terminal 

prot ted from contact with operating air. Valve is suit- 

able for Operation on maximum line pressures of 150 psi. Ark-Les Switch Corp., 46 Water St., Watertou? 

Coils are furnished for 110/220 v operation with current Mass. 

consumption on 110 v of 1 amp. Overall dimensions are T bl | i 

74 If f 3 i 3 1 7 a , f ; $ - , i A tri ti 
+ In. for the 8 in. port model. 10g in. ovc rall for the 3 in. Disconnect terminal permits rapid assembly of ele 

port size. equipment. A flat blade, staked to the connecting wit 


snaps into a rigid receptacle in which it is retained by 
spring pressure. Low contact resistance is assured by the 
flat terminal construction which provides large-area contact 
surface. Initial low contact resistance is maintained by a 


self-Tightening Hose Clamp 


d Corbii: Serea Dio. Anoecia Hardware C rp., New specially formed spring that exerts pressure over the entire 
Britain, Conn. contact area. Hole-and-dimple construction gives positive 

NW assurance against accidental uncoupling of the parts. Pull- 
- Wire ring hose clamp is self-tightening, due to its spring out pressure can be varied to suit the requirements of appli 
tension design, so that it maintains correct sealing pressure cation. Stationary female contact terminal can be furnished 

while adjusting itself to varying temperatures. Installation bent at any desired angle for convenience in inserting the 

is made by springing the clamp open with pliers, slipping lead wire terminal. Both contacts can be furnished in 

it over the connection, and releasing. Clamp automatically brass, stainless “steel +or Monel metal.” Assembly can also 
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c supplied with permanently attached male terminal and 
separable disconnect female terminal, with provision for 
staking to wire leads. Unit is rated at 20 amp, 125 to 250 « 
ilternating current 


Compact Vacuum Pump 


Rite-M'ay Products Co., 1241-7 Belmont Ave., Chicago 


1 5, Hil 


Rotating plunger type vacuum pump develops 284 in. of 
vacuum on a blank test. At 15 in. of vacuum and a speed 
of 1,700 rpm, the pump capacity is 44 cu ft of free air 
per minute. Unit features a built-in muffler and a sealed- 
in lubricating system. A rotor is eccentrically mounted on 
a shaft rotating counter-clockwise within the cylinder bore. 
Intake air mixes with oil that flows through the pump, 
lubricating all parts and sealing clearances. Oil vapor is 
condensed in the muffler chamber and returns to exhaust 
chamber where it is sucked up by oil line and recirculated. 


Thrust bali 
bearing 


-Stainless stee/ be/lows 


` 


~-Avtomatic Stop 


`N 
t M , > 
Lqualizing chamber Meta/-to-meta/l seat 


High-Pressure Swivel Joints 


Seamlex Co., Ini p 
N. ) 


11-23 24th St., Long Island City f, 


Swivelex joints are suitable for pressures up to 1,000 psi 
at a max temperature of 600 F. Movement of the elbow 
end is free at all times due to the internal equalizing 
chamber that balances the pressures on both sides of the 
metal-to-metal seat. Ball thrust bearing reduces friction 
in the housing to a minimum. No packings are used and 
the stainless steel bellows act as seep-proof springs that 
maintain pre-adjusted pressure on the seat. Automatic 
internal stop prevents accidental abuse. Standard sizes are 
available up to 3 in. ID; 3 and 1 in. sizes are scheduled 
for future production. 


162 
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BOWED "E" RING 


Bowed Retaining Rings 


W'aldes Kohinoor, Inc. 
City 1, N. Y. 


17-16 Austel Pl., Long Island 


Type 5131 Truarc bowed E-rings permit accurate position 
ing of gears and spacers on grooved shafts. By bowing the 
ring to a degree corresponding to the max end-play a: 
determined by existing tolerances, constant alignment o! 
parts can be obtained without danger of binding or need 
for shims. A standard Type 5133 E-ring in combination 
with the bowed unit assures accurate meshing of the cal 
culating gears shown in the illustration. Rings are avail 
able in a large range of sizes. 


Oil Burner Motors 


Torg Electric Corp., Bedford, Ohio 


Fractional horsepower motors embody a snap action star! 
ing switch for protecting starting windings and switch 
mechanisms. Switch consists of a stamped disk with 
integral fingers. There are no coil or leaf springs o: toggle 
actions. When acceleration is prolonged due to heavy 
starting loads, switch provides positive action at the point 
of max torque. Motors have a cast-in termina box 
Horizontally mounted units have waste-packed sleev« bear 


^ 1 E 044 
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THE FAIRBANKS-MORSE 








moiorgear 


It's a fact that, through the unique advantages of the 
Axial Air-Gap Motor, the new Fairbanks-Morse Motor- 
gear is the most compact motor-and-gear combination 
‘ver presented to industry. Its applications are many— 
wherever space is at a premium, wherever appearance is 
important—and, wherever advanced performance stand- 
ards are desirable. Built in standard ratios, up to and 
including 10 H.P., Motorgears are symmetrical in 
design and feature double reduction through helical 
gears for long-time high efficiency performance. 


Fairbanks, Morse & Co., Chicago 5, Illinois. 


’ FAIRBANKS-MORSE 


A name worth remembering 
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DIESEL ENGINES 


DIESEL LOCOMOTIVES +» 
STOKERS + SCALES +e MOTORS + GENERATORS 
* FARM EQUIPMENT * 


RAILROAD MOTOR CARS and STANDPIPES 








N E W M A I EB M 2 A SE 
ings. Interchangeable ball bearings can be supplied when 
thrust loads are encountered. re split-phase, rated 
at 2 or 4 hp, 1,750 rpm, 115 v, 60 cycles. Two standard 


mountings are available. Special mounting, shaft lengths 
and diameters can be obtained to fit specifications. 


Motors a 





Fluid Metering Tube 


Bethlehem Foundry and Machine Co., Bethlehem, Pa. 


[he Beth-Flo metering tube permits accurate flow measure- 
ment of both fluids and gases in a short run of pipe equal 
to or less than the diameter of the pipe. Device has two 
groups of pressure nozzles around the inner periphery 
one group pointing upstream, the other group down- 
stream. Nozzles are interconnected by common pressure 
rings from which connections are made to high and low 
pressure sides of a standard flow meter. Flow measure 
nents can thus be made in either direction. The pressure 
differential being a power of flow velocity, accuracy is 
constant over the full commercial range. 





Compact Pressure Switch 


Diaphlex 


Il] 
Ihe Hy-G diaphragm-relay pressure switch is adaptable 
(0 aircraft use for sensing pitot tube pressures, rammed 


Electric Co., Chicag 


ux 


Div., Cook 


164 
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air circuits, duct pressures, fuel and oil warning device 
and similar applications where critical operating ani 
differential adjustments are required. Low differenti: 
and high amperage settings make it useful for many indus 
trial heating and pressure control applications. By chang 
ing the thickness of the diaphragm, operating pressum 
range can be varied from 0.1 in. of water to 30 ps 
Stability is maintained in temperatures ranging from —6 
to +160 F. Different relays permit multiple switching 
of 28 v d-c or 400 cycle a-c current. Unit measures 4j 


55 9 | > 
23 x 1,% inches. 

















Fluorescent Diffuser Strips 
Extruders, Inc., 8509 Higuera St., Culver City, Calif, 


Lightweight plastic fluorescent diffuser strips are availabl 
for use in lighting fixtures in widths up to 19 in. an 
thicknesses ranging from 0.050 to 0.093 in. Materi 
reduces the weight of lighting fixtures now using glas 
diffuser strips and thereby increases the safety factor in 
volved. It is shatterproof and has a softening point o 
about 150 F. Strips are available in various densities o 
white and colors, permitting different percentages of lig 
transmission, and can be extruded in flat, angular, semi 
circular sheets or in any desired cross-section 








his ir 

k j odach 
Follow-Up Selector Valve ires | 
Electrol, Inc., Kingston, N. Y. urp; 
Dy ve 


) tail 
in eitt 
dy n 


Designed for manual or automatic operation, the follow- 
selector valve can be adapted to mechanical hydraulic $} 
tems for such applications as maintaining equal tensio! 
multiple brake actuation, furnace control, steering devic 
and machine tool controls. Weight is minimized throug Riege 
the use of aluminum. Two planetary gears are mounte—iny d 
on a spider fixed to the valve operating shaft. These gedot-shc 
are in mesh, and each meshes with a sector gear rou» EF hun 
mounted on the shaft. One sector gear is connected Winsur 
the control lever; the other is connected with the mechs! We c 
ism being controlled. Clockwise movement of thc cont! 
sector causes opposite rotation of the planetary ph" 
meshing with the second planetary gear and resulting ! Rieg 
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OUNTS from special Tee - 
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Photo courtesy of Eastman Kodak Company 


lis interesting machine produces Kodak Ready-Mounts for d 
odachrome transparencies. Its speedy and efficient operation re- 
res paper that will meet exacting technical standards. 
‘urprising—the things being done with paper! It’s a remark- 
d y versatile and economical material that Riegel knows how 
c sv tailor-make" to your own most exacting requirements. We 


~ 2 . . . . 
nso! either duplicate an existing grade or develop something en- 


levicaptly new. 





roug§ Riegel now produces over 600 papers for industrial leaders in 
unteyny different fields... beaming, gasket, saturating, greaseproof, 


d Producers of technical 
> getffot-shell, button stock, insulating, template...some grades made 


sahil : e . 
(00^ hundreds of customers, some for but a single firm. Always papers for industrial leaders 
d wit à a a . — . 5 
echat - R iegel first for any special packaging or industrial paper. since 1862 
— We can't make it, we will gladly tell you who can. 
cont! 
pini 
Hing ! 


Riegel Paper Corporation - 342 Madison Avenue, New York 17, N. Y. 





" 
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yunterclockwise movement of the spider. This rotation 
opens the four-way valve, supplying fuid to the hydraulic 
cylinder or motor. Since cylinder or motor being con- 
trolled is mechanically connected to the second sector gear, 
which also meshes with the planetary gear on the spider, 
movement of the controlled element tends to rotate the 
spider clockwise so that the valve is returned to neutral, 
thus locking the controlled element in the predetermined 
position. Units can be made to meet specifications. 


Small High-Speed Fan 


Globe Industries Inc., 125 Sunrise Pl., Dayton 7, Obi 


[ype MF-1 electric fan for airborne av consists 
of a Moto-Mite motor to which a 245; in. dia fan blade is 
directly attached. Unit operates at 14,000 rpm and will 
circulate about 35 cfm of air. Motor is reversible, so that 
air can be blown over or away from the motor frame. 
Overall length is 2} in., motor frame dia is 1,’ in. and 
weight of the assembly is 6 oz. Motors for voltages of 
24 or 12 d-c are available as standard; 6 v units with 
reduced ratings are also obtainable. 


Arc Suppressors 


P. R. Mall 

Ind 
Magnesium-copper-sulfide arc suppressors, when properly 
polarized and connected across a d-c solenoid, relay, mag- 
net or coil, increase contact life and economy. They also 
simplify circuits by taking the place of special windings, 
condensers and resistors. Suppressor stacks with from 1 
to 60 cells can be used in d-c systems up to 220 v at 200 
amp. General characteristics of one cell include: maxi- 
mum blocking voltage of 5 v, conducting voltage drop of 
0.5 to 0.7 v, and operating temperature to 265 Fahrenheit. 


c ) j 
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Synchronous Differential 


Square D Co., Kollsman Instrument Div., Elmbu 
N. Y. 

The Synchronous differential, weighing 28 oz embodk 
two synchronous motors and a mechanical differentia 
within a single frame 343 in. long and 23 in. in diamete 
Used in synchronizing engines, device serves as an inter 
mediate regulating device in engine control equipmen 
or as a torque producing half- -speed synchroscope. Eac 
of the motors reflects the operating speed of an engine 
The motors then activate a 4 in. threaded output shaf 
that rotates at a rate equal to one-half the difference o! 
the speeds of the two motors. When the motors are 
equalized, the output shaft remains stationary. 


Oscilloscope Camera 


Frederick P. Warrick, 8666 Grandville, Det 
Mich. 


Oscillograms appearing on short persistency screens can 
be recorded by this camera. Instrument utilizes 35 mm fm 
wound on standard 100 ft daylight-loading spools. Spee? 
range is 25 to 850 in. per sec on a-c or d-c power. A ball 
bearing-mounted driving and braking mechanism permits 
economical consumption of film. Proper focus is attaine 
by viewing the image on the film. A film marker operate 
at line frequency or at special frequencies switched i: from 
an external source. Case dimensions are 53 by 6j 

in.; weight is 15 pounds. 
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EVERY DESIGN ENGINEER 
| Te 


Book of revelations 





CONTOUR FORMING 


of difficult curved parts 
to avoid high die costs 


r Offers you a new 
, FREEDOM OF DESIGN 


in forming multiple 
contours at low cost 


€ This 12-page book is truly a little book of 
revelations on Cold Metal Contour Forming that will 


interest every progressive-minded design engineer. 


Elaborately illustrated, with photos of produc- aluminum, ductile bronze, stainless clad and even 
tion work and detailed explanation of the wide magnesium. 
range of possibilities in this interesting field, We form from strips, extrusions, bars, tubes and 
pioneered by BATH. rolled or brake-formed sections. Accurate part to 
You now have much greater freedom of design part duplication on Bumpers, Carlines, Rings, 
without the problem of high die costs. For BATH Bodyposts, Spirals, Door Frames, Rub Rails, Mold- 
can do the stretch, roll, or wipe forming cold, with ings, Aircraft Wing and Tail Members, Wheel- 
bends of varying radii in compound and reverse house Angles, Small Streamline Cabinets, Orna- 
Gurves—even to 3 dimensions. mental Trim, etc. 
| This book illustrates some of the wide variety Write for your copy of Contract Forming or mail 
film of shapes we form rapidly from carbon steel, blueprints with engineering details. 


yall- * * * 


2 THE CYRIL BATH COMPANY 


6987 Machinery Avenue, Cleveiand 3, Ohio 


) ` 
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Self-Locking Nut 


linnerman Py 
; ES 
land, Obte 


oducts, Inc., Cleve- 


Designed to improve and speed the 
crating of stoves, refrigerators, wash- 
ing machines, office equipment and 
other he avy objects, one-piece Speed 
Nut replaces the standard spanner 
washer, lock washer and nut. Fastener 
is made self-locking through pres- 
executed on the threads as the 
center strip is deflected during tighten- 
ing. No supplementary parts are re- 
quired for resisting vibration. Avail- 
able in two sizes, 1 and 4», in. nuts will 
withstand tensile approxi- 


sure 


loads of 
mately 2,500 pounds. 












Electric Co., Control Dii 


Cre eral 


Schenectady 5, N.Y. 


with 
fhp motors are available in five differ- 
with general purpose enclo 
combination 


Manual-starting switches for use 
ent types 


without enclosure. l 


sure 
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unit and selector switch, with cast iron 
enclosure for wet locations, and a simi- 
lar type for dusty or hazardous loca- 
tions. Units are applicable for motors 
driving blowers, pumps, ventilating 
systems and small machine tools. All 
types have a molded base of moisture- 
resisting insulating material that 
mounts and encloses the mechanism 
and contacts. This construction serves 
— the operating parts from dust 
physical contact, and to direct the 
heat concentration to the bimetallic 
tripping device, thus assuring that the 
action of the overload is quick and 
positive. Switch handle moves to the 
“off” position on overload, giving posi- 
tive indication that the power is shut 
off. A wheel-type movable contact 
cleans as it rolls against the stationary 
contacts, and recedes into a pocket in 
the base, effectively snuffing the arc. 





Internal Timers 


Haydon Mfg., Co., Inc., 
Conn. 


Torrington, 


Series 8006 multi purpose internal tim- 
ers provide a variety of circuit arrange- 
ments in a single basic unit. Model 003 
is designed for applications where only 
one circuit and timing cycle are re- 
quired. Both timer motor and load are 
controlled by a single pair of contacts, 
rated 25 amp at 125v a-c. Model 002 
is for heavier duty where two separate 

circuits are required. It is designed for 
use where the timing cycle 
completion of onc part of an operation 
another, or where heavier con- 


requires 


|i 
DCLOIC 


tacts are required to handle the con- 
rolled load. In this model, a second 
switch, rated 1 at 125v a-c, is provided 
for a heavy load. The lighter switch, 


load and timing motor, 
amp at 125v alternating 


for secondan 
is rated 20 
current 
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Covered Spring Fastener 


Co., Inc., Box 78 


Blou er 


n. T. 


l ) A 
Babylon, 


Developed to meet the demand of mod 
ern high speed aviation, cowling fast 
ener consists of a fully enclosed spring 
receptacle that is engaged by a stud 
embodying the spiral-cam_ principle 
Fitting has high endurance and 
strength characteristics both in shear 
and tension, and the enclosed recep. 
tacle provides protection from entan- 
glement or damage. Spiral-cam 
principle insures ease of operation, 
positive locking and wide range of 
pickup. Fasteners are available in all 
sizes, styles and increments of length 
specified in Specification AN-F -8b, 
and receptacle is made both in floating 
and stationary form. 













Worm Gear Drives 


Foote Bros. Gear d Machine C " 
5304 S. Western Blvd., Chicago 9, 
lil. 


Line of reversible enclosed worm geat 
drives built for either horizontal or ver: 
tical operation can transmit loads as 
high as 150 hp. Units cover a ide 
range of standard speed ratios as adopt 
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Made for 
: ~~ Your Job 


Thousands of finish formulas have been developed by the Advance Paint Company 
to meet specific production needs in the industrial finishing field, and Advance 


can develop for you the exact finish your job requires. 


No matter what you are building . . . washing machines, lathes, stokers, farm 
machinery... anything m: e of metal... Advance finishes are custom-formulated to your 
individual specifications. There is an Advance metal or wood finish for every 
industrial need, the result of a half-century devoted to the solution 


of industrial finishing problems. 


Smooth flowing and quick-drying Advance finishes are adaptable to 
flexible production-line operation. Advance technicians will recommend 


the proper finish for your product. 





al 
Manufacturers of Industrial Finishes 
reat 
" " PAINT COMPANY 
Vol" — " ; / 
á DUAL INDIANAPOLIS, LN DIANA 
vide PAINT COMPANY 
)pt 
A ) o " 
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d by AGMA and NEMA. High ther- 
mal efficiency is obtained through the 
use of a fan that circulates air through 
a channel immersed in the oil reservoir. 
Shaft is mounted on a pair of matched 
angular-contact bearings and sealed 
with a carbon-lapped ring type seal. 
l'en hp drive having a ratio of 134 to 
| at 1800 rpm is 113 in. square by 16$ 
in. high 





Shut-Off Valve 


I right ucts Ine., 
Robertson Blvd., Los Ang 


( 


Non-clogging shut 
positive ‘on-off action for controlling 


the flow of fluids, viscous compounds, 


ott valve prov ides 


pulpy foods and acids. Flow is through 
an unobstructed cylindrical passage of 
iniform cross-section. Operation can 
automatic 


vice. Simplicity of body design permits 


be manual or from an de- 


the use of stainless steel, Pyrex glass, 
molded plastics and 
this part. Valve is 


th standard 


phenolics cera 
inter 


mics for 


changeable w fixtures 
Photo Copy Developer 
Philip A. Hunt Co., Broi 


Graph-O-Stat 


prov ides 


klyn, N.Y. 


photo copy developer 
standard 
photostats. Maximum density of emul 
sion is utilized, while clear brilliant 
whites are maintained. Development 
time is reduced 15 percent. Formula 
reacts satisfactorily in either hard or 


soft water, forming no spots, streaks 


high-contrast in 


or scum on prints. Slow oxidation per- 
mits continued use of a given mixture 
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DC-AC Chopper 


Stevens-Arnold Inc., 22 Elkins St., 
South Boston 27, Mass. 

Type 222 is a single-pole, double- 
throw electro-mechanical chopper, rec- 
tifer or square-wave generator that 
operates at frequencies well below the 
point of mechanical resonance. When 
used as a chopper, it will convert pure 
d-c into pulsating d-c or a-c so that the 
output of thermocouples, strain gages 
or other low-level d-c sources can be 
amplified by means of an a-c rather 
than a d-c amplifier. As a rectifier it 
will convert a-c to d-c. As the prin- 
ipal element in a square-wave gener 
itor, it can be used to produce square 


waves in the range of 10 to 50 cps. 





Magnetic Motor Starters 


|} ird Leonard Electric Gün Mount 
Vernon, N. Y. 


Bulletin 4112 solenoid 
operated magnetic starters are for use 


SIze 2 a- 
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in general and special purpose appli- 
cations where across-the-line, non-re- 
versing starting of polyphase squirrel 
cage induction motors and single phase 
motors is permissible. Starters are 
available with open type construction 
for built-in or specialized controls, or 
with NEMA Type I general purpose 
enclosures. Units can be controlled by 
separate pilot devices or supplied with 
local control pushbuttons or selector 
switches. Connectors are the solderless 
built-in type and main contacts are sil- 
ver-to-silver double break. Starters have 
a maximum enclosed rating of 25 hp, 
140-550, 3 phase, 60 cycles. Standard 
operating coils can be supplied for 110, 
208-220, 440 and 550, 25 or 50/60 
cycle service. Dual voltage coils can be 
furnished for 110/220 or 220/440, 60 
cycle operation. 








Cable Box Connectors 


Buchanan Electrical Products Corp., 
1290 Central Ave., Hillside, N. ]. 


Squeeze-Lock box connectors provide 
a simple, fast and positive method for 
connecting metallic or non-metallic 
sheathed cable to device or outlet boxes. 
Simultaneous clamping of connector 
onto cable and into box is accomplished 
by tightening the two screws. Installa- 
tion consists of hooking the bottom tab 
into knockout, swinging connector to 
engage rocking clamp and tightening. 
Units are sturdily built of heavy gage 
steel to withstand abuse, are cadmium 
plated to resist corrosion and are de- 
signed to withstand severe vibration 
without loosening. Smooth, rounded 
wire entryways furnish maximum pro- 
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CLUTCH HEAD 7a O€zacuakle 
Tu AAU Sizes and Tapes of Senema... 
STANDARD or SPECIAL 


Regardless of the sizes or types of screws you are using now...or plan to use... it will 
pay you to weigh the profit and safety advantages of replacing them with CLUTCH HEADS. 


These advantages are definite. They are vouched for by CLUTCH HEAD users 
operating assembly lines in virtually every branch of industry, light and 
heavy . . . from the world's largest automotive and refrigeration plants to 
delicate radio and electrical assemblies. 


These users credit change-over to CLUTCH HEAD with: 


1. Production increases ranging from 15°; to 50°;. 5. The hurdling of "fumble spots" . . . thanks to the Lock-On 


2. Freedom from burred or chewed-up heeds duc to high visi- which unites screw and bit as a unit for one-handed 


bility of the recess, dead-center bit entry, and automatic reaching and an easy drive-home from any angle. 


à straight driving. l 
6. Fractional tool maintenance cost . . . resulting from the 
; 3. Elimination of the skid hazard (with its consequent danger rugged structure of the Type "A" Bit which drives up to 
of injury to manpower and damage to fine surfaces) re- 214,000 screws non-stop, and which may be recondi- 
sulting from CLUTCH HEAD'S exclusive feature oí al] 


tioned on-the-spot in 60 seconds. 
square non-tapered driving engagement 













7. The curing of fleld service "headaches" because the 
CLUTCH HEAD recess is basically designed for opera- 


4. Checking out a fatigue factor because this all-squar« 
contact eliminates the need for tiring end pressure 


) to combat *''ride-out'' as set up by tapered driving. tion with a common screwdriver. 
) 

These exclusive features have established d x " " 

CLUTCH HEAD as America's Most Modern For preliminary investigation, we suggest 
" Screw and their value will be immediately you send for screw assortment, sample of 
1 apparent on examination the Type “A” Bit, and illustrated Brochure. 


j UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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tection against cable abrasion. Both 
the No. B267 (upper view in illustra- 
tion) for armored cable and the No. 
R267 (lower view) for loomwire or 
non-metallic sheathed cable are 
ipproved by Underwriters’ Labora- 
tories, Inc. and Canadian Standards 
Association for use on 14/2, 14/3, 
14/4, 12/2, 12/3 and 10/2 cable sizes. 


Rubber Washers 


M di ld al 
) 4 
Ra 


Ne rth € ld 


j Rubbei Co.. 1600 


Bed i rá, Opio 


A standard line of punched or extrud 
and sleeves made 
from all types of synthetic and natural 


rubber or spe ial compounds for resist 


ed gaskets, washers 


ing acids and alkalis will withstand 
temperatures from 60 to 225F. 


Durometer hardness ranges from 30 to 
100, tensile strength from 500 to 3,- 
500 psi and clongation from 50 to 900 
Slip joint washers are avail- 
. ID by 145 in. 
thick to 1% in. ID by 
Union washers 


percent 
able in sizes from 14 in 


OD by ; in 


2 in. OD by 


16 


vary from § in. ID by lye in. -— by 
in. up to 21 in. ID by 34 in. OD 


Bibb washers can be Furnished 
sup to 14 in diameter. 


\ In 


outside 





101 S. K il bi 


MV 


Series REF. micronic type filters for re- 
moving emulsified oil, grit, 
scale ‘ther undesirable impurities 
from com — air are corrosion re- 
sistant d simple to service 


moisture, 
and « 


Air enters 
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the plastic bowl through spiral baffles 
that cause it to swirl in a circular path 
throwing off impurities toward the wall 
of the bowl. This causes most of the 
solid and liquid impurities to drop to 
the base of the bowl without reaching 
the filter proper. Impurities that do not 
drop to the bottom are then remos ed 
at the outer edges of the filter car- 
tridge by "edge filtration" as the air 
passes between the layers of the car- 


tridge. Units are available in 3 and } 


in. sizes for straight-through operation 
at working pressures up to 150 pounds 
inch. 


per square 





Sheet Metal Locknut 


Prestole Corp., 3142 Bellevue Rd., 
Toledo, 6, Obio. 
Spring steel Snap Nut permits rapid 


anchoring of nut to panel for blind 
attachments, providing features pre 
obtained only with complex 
"floating" type fasteners. No welding, 
riveting, clinching or special tools arc 
nut is simply pressed into 


position, M 


viously 


necessary ; 


— ly snaps into a 


zy ll square hole in panels 0.037 to 
0.055 in. thick, * is designed for 


even In Cases ol 
of panels. As 
arched spring arms of 
the nut expand just enough to permit 
entry of the screw, locking the fasten- 
er to the inner panel, and at the same 
time, binding ag. the root of the 
screw thread. Fitting will accommo- 
date both No. 8 and No. 10 sheet metal 
screws, the larger size merely expand 
ing the spring arms further apart. Nut 
will withstand a tightening torque of 
35 to 45 po ind-inches. 


easy entrance of screw, 
extreme misalignment 
screw is driven, 


unst 
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Low-Range Pressure Cells 


Baldwin Locomotive Works, Phila- 
delphia 42, Pa 


Three SR-4 fluid pressure cells, extend 
the available ranges down to 0 to 200 
psi and provide high accuracy within 
each range. Calibration accuracy of all 
cells at any pressure is within per- 
cent of full range. Other two ranges 
are 0 to 500 and 0 to 1000 psi. These 


additions increase available ranges to 


eight: O to 200, 500, 1,000, 2,000, 
5.000. 10.000, 20.000 and 50.000 psi. 


— cells can be used any gas 

r liquid pressure system is. screwing 
into à tapped hole in the system, giv- 
ing the gas or liquid access to a se aled 
in the cell. SR-Á resistance wire 
strain gages, bonded to the outside wall 
of this tube, are stretched when pres- 
sure expands the tube, increasing their 


ele 


tube 


trical resistance 


High-Pressure Lubricant 


Conn. 


. 7 
, Greenwich, 


Molykote dry lubricant consists of mo- 
| 


lybdenum disulfide powder, and has 
nce of graphite though 


wppeara 


ontains none. With light rubbing it 
adheres tenaciously to smooth metal 
urfaces. It has a low friction coefh 


cient and a ¢ apacity for prevent ing gall 
ing and seizing on metal-to-metal con- 
bearing pressures well over 
100,000 psi, at etther high or low slid- 
ing velocities. Ten ounces of the ma 
terial will cover 500 sq ft of surface 
with a shiny coating. When used on 
screw fasteners or press fits, assembly 
takes place at a uniformly increasing 
torque without jerking. 


tacts al 
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| log—the world’s most comprehensive selec- 


Piping equipment for every design 





eee from the complete Crane line 


> 


!. SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 






i 
J 


Gas generating unit 
by Vapofier Corp., 
Chicago. Equipped 
by Crane. 





Take This Gas Generating Unit, for example. 
Here, specifications call for flow control equip- 
ment to handle fuel oil, superheated,oif vapor, 
and gas. But regardless of fluids, specifying 
Crane is the surest way to get the exact piping 
called for by the design on your boards—in 
brass, iron, steel or alloy materials. For the 
complete Crane line offers you—in one cata- 


tion of valves, fittings, accessories and pipe. 


Specifying Crane does more than save time 
in your drafting room. Buying and storekeep- 
ing are simplified too, when Crane is the Sole 
Source of all your piping needs. In product 
assembly operations, One Responsibility for 
piping materials helps smooth installation 
problems, assure better control of factory 


schedules. 


And to machinery buyers in every field, the 
name Crane signifies Outstanding Quality— 
a quality that gives added value to your fin- 
ished product because it stands unsurpassed 
FOR GENERAL SER VICE on steam, water, oilor gas lines 
— Crane recommends No. 438 Standard Brass Gate 
: E E — Valves. Unusually rugged, proportioned to assure 
CRANE CO., 836 S. Michigan Ave. high safetyfactor against pressure, operating strains, 

Chicago 5, IIl. expansion and contraction of piping. Working pres- 
sures: 125 pounds steam; 200 pounds cold water, 
oil, or gas, non-shock. Sizes: V4 up to 3 in. See 
your Crane Catalog, p. 16. 


for more than 90 years. 


Branches and Wholesalers 
Serving All Industrial Areas 


EVERYTHING FROM... ANE 


RANE 


FOR EVERY PIPING SYSTEM 


VALVES» FITTINGS 
PIPE * PLUMBING 
AND HEATING 





PRopucr ENGINEERING — NOVEMBER, 1948 173 








there are three! 


WHERE 


TRI Sizes 1, 2 and 3 of Ward Leonard's new 
Solenoid Contactors are now available 
TTL 


The advantages of Ward Leonard's re- 
IB cently introduced A-C Solenoid contactor 
can now be obtained in 2 and 3 pole 


ELECTRIC 


combinations rated up to 100 amperes. 
CONTROLS All these sizes provide “Result-Engi- 
neered” features which you can't afford 

ARE to overlook. Let us point them out to 
Waites you... Write for our Bulletins 4451, 
4452, 4453 and be convinced. Ward 
iU ionard Electric Co., 63 South St., Mount 
FOR Vernon, N. Y. Offices in principal cities 


of U. S. and Canada. 
fT 


WARD LEONARD 


ELECTRIC COMPANY 


RESISTORS « RHEOSTATS « RELAYS « CONTROL DEVICES 
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Method-Time Measurement 


HAROLD B. MAYNARD, G. J. STEGI 
MERTEN, JOHN L. SCHWAB, all of the 
Methods Engineering Council. 292 
pages, 64 x 94 in. Published b) 
McGraw-Hill Book Company, Inc., 
330 W’. 42nd St., New York 18, N. Y 
$3.75. 


Time and motion study, reconciled 
into one field known as Methods En- 
gineering, is the subject of this book. 
The authors, whose experience is re- 
flected by the practical tone of this 
book, are emphatic on the necessity 
for checking results of laboratory 
analyses under plant conditions. 

Basic information on methods-time 
data is given in separate chapters on 
"reach," "move," grasp a similar 
operations. Principles of limiting mo- 
tion are analyzed in Chapter 14. 

Part III tells the reader how to ap- 
ply the theory—the approach to the 
oper: ation analysis, analysis of informa- 
tion, computations, and estimating 
from drawings and samples. 

Part IV covers methods develop- 
ment procedure in chapters on motion 
economy, methods analysis principle 
of the most economical method, and 
installation of improved methods. The 
last part covers application to tool de- 
sign, office methods, assembly pro 
cedures and performance ratings 


Process Engineering 


WILLIAM H. SCHUTT, president 
William H. Schutt Associates, Indus 
trial Engineers. 309 pages, 53 x 9 in 
Published by The McGraw-Hill Book 
Company, Inc., 330 West 42nd Street, 
New York 18, N. Y. $4. 


Process engineering as referred to 
in this book is that phase of industrial 
engineering that determines the means, 
the methods, and the procedure of 
manufacturing an article economically 
It determines the best sequence of 
operations, the tool and fixtures to be 
used, and their cost, and designates 
the type and cost of the machinery or 
equipment. The aim and purpose of 
the book is to train any reader who is 
thoroughly familiar with time and mo 
tion study, and can read blueprints, to 
become a process engineer. 

The application of established time 
values shown in the text for all man 
ual movements together with the usc 
of proved formulas for speeds anc 
feeds will enable the process enginee: 
to determine scientifically the correc 
labor cost of an article. 

The scope of the book includes 
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Estimating, power presswork, drawing 
operations, drawing pressures and 
presses, visualizing movements for es- 
timating, tool and die cost and con- 
struction, power-press operations, and 
machining and assembling operations. 


Principles of Servomechanisms 


GORDON S. BROWN, director of servo- 
mechanisms laboratory; and DONALD 
P. CAMPBELL, assistant professor of 
electrical engineering; both at Massa- 
chusetts Institute of Technology. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. $5. 


As stated in the subtitle, "Dynamics 
and Synthesis of Closed-Loop Control 
Systems", dynamics synthesis is the 
central theme of the book. It sets 
forth in fairly simple terms a proced- 
ure for understanding the complexities 
in the behavior of a servomechanism 
system and a technique for the direct 
approach to system design as a substi- 
tute for the approach through experi- 
mentation. An aim of the book is to 
establish in the mind of the designer 
a concept of synthesis as contrasted 
with mere analysis. 

Some idea of the contents can be 
grasped by a resumé of some chapter 
headings that include: Dynamics of 
elementary control systems; transient 
response using the Laplace transform; 
sinusoidal response of closed-loop sys- 
tems; system diagrams, equivalent cir- 
cuits, and block diagrams; introduction 
to synthesis; methods of linear coordi- 
nates; methods of logarithmic co- 
ordinates; systems subjected to multi- 
ple disturbances; experimental studies 
in servomechanisms; and method for 
approximating the transient response 
from the frequency response. 

The volume includes a bibliography 
of some seventy references as a guid 
for further study. 


Introduction to Mathematical 
Statistics 


PAUL G. HOEL, Assoc. Professor of 
Mathematics, University of California 
258 pages, 54 x 84 in. Published by 
lohn Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. $3.50. 


A textbook designed for a two- 
semester course in mathematical statis- 
tics for which elementary calculus is a 
prerequisite. The book is also a mod- 
rn reference work covering the funda- 
nental methods of mathematical statis 
ics. The material is selected to give 
he beginner a fairly broad introduc- 
ion to both classical large-sample and 
nodern small-sample methods. 

The topics in the first seven chapters 
ire largely concerned with tne-theory 
f certain classical large-sample meth- 
ids in statistical theory. They are ar- 
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Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 
Starters. 


Unit construction. Open or enclosed 
type. Accessible components. Double- 
break silver-to-silver main contacts. 
Thermal relays give overload protection. 
Local or remote control. 

Ward Leonard Starters are "Result- 

Engineered." By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special .. . for the cost of a 
standard. 
_ Write for Bulletin 4110. Ward Leonard 
Electric Co., 63 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 


WARD LEONARD 


ELECTRIC COMPANY 


WHERE 
BASIC 
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CONTROLS 
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— 
HUNDREDS OF AUTHORS 


Thanks to the cooperative efforts of hundreds 
of scientists and engineers in almost every field 
of industry, we have been able to compile a 
comprehensive new booklet about DC 200 Fluids. 





In early 1943 glass distillation columns supplied 
the demand for silicone products. By 1944, we 
had completed o multi-million dollar plant to 
supply wor time requirements, During the past 
four years plant capacity has been tripled to 
supply the domestic and foreign markets. 


We had been producing DC 200 Fluids for less 
than a year when we published a 4-page leaflet 
describing these remarkably stable silicone fluids. 
Our newest publication is a 32-page booklet 
describing some of the more typical applications 
and giving data on the more significant proper- 
ties of the DC 200 Fluids. 


This volume of information is evidence of a 
unique and useful combination of properties in the 
fluids themselves. It is proof of the ready accept- 
ance given to these basically new materials by 
scientists, engineers and technicians in almost 
every industry. They have improved the perform- 
ance of all sorts of devices by capitalizing on 
the properties of DC 200 Fluids. We, in turn, 
have gained knowledge and experience by 
giving technical assistance. 


The benefits of our years of research and expe- 
rience in producing DC 200 Fluids and in 
adapting them to many different applications 
are made available in booklet No. H-C-13. We 
hope that you will call on the technícal repre- 
sentatives assigned to each of our branch offices 
for any additional information or assistance. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Atlanta * Chicago * Cleveland * 
Los Angeles e New York 


In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 


Dallas 








| 
| 


| mathematical 


ranged according to the number of 
variables being studied. In each prob- 
lem the descriptive methods of treat- 
ing data are considered first, after 
which the theoretical counterpart or 
model is considered. 
With more than two variables, the 
theoretical model is not treated because 
of its complications. 

The topics in the last five chapters 
are concerned with the theory of cer- 
tain modern methods in statistics, in- 
cluding in particular some of the im- 
portant small-sample methods. 

The concluding pages contain sev- 
eral useful tables of data needed in 


| the solution of statistical problems. 


Electronics for Industry 


W. I. Benpz, Westinghouse Electric 
Corp., assisted by C. A. SCARLOTT, 
Editor, Westinghouse Engineer. 501 
pages, 6 x 84 in. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $5. 
Recognizing that electronics is no 
longer just an associate of the com- 
munication arts, this book has been 


| written for engineers who want an un- 


derstanding of the fundamentals of 
electronics. Emphasis has been placed 


| on a nonmathematical explanation us- 


ing practical illustrations. Seventeen 
chapters of clear writing introduce the 
i» to the field of electronics and 
lead him to the most complicated 


| units now used. 


A definition of the scope of elec- 
tronics clarifies the exact field em- 


| braced by the term "electronics", and 


shows the types of equipment covered 
by the volume. The entire subject is 
treated from the standpoint of intro- 


| ducing the reader to what can be ac- 
| complished by electronic units. It 
| shows what electronic apparatus can 


do, but does not dwell on the deep 
theory necessary to explain why elec- 
tronics units work as they do. 

With the advent of war, electronics 
use was stepped up tremendously. 
Familiar radio circuits are mentioned 


| in this book, but electronic rectifiers 


and timers resulting from wartime 
study are completely discussed. Vari- 
ous chapters present information in 
detail on electronic regulators of 
speed, voltage and position; electronic 
eyes that count, sort, grade, inspect 
and control; and electronic oscillators 
that provide the power to harden steel 
surfaces, heat fast-moving tin plate 
and cure plastics. 

This text frequently states the prin- 
ciple of important theory without 
proof, but reference to supplementary 
reading is given in such cases. Also, at 
the end of each chapter there is a 
bibliography of sources for more ex- 
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COUPLINGS 


Engineered to stand up on 
the toughest jobs, Thomas 
Flexible Couplings do not 
depend on springs, gears, 
rubber or grids to drive. All 
power is transmitted by di- 
rect pull. 








æ Thestandard 
PTE Ps line of Thomas 
| n f P f Couplings meets 

i “/ practically all 
requirements, 
But if unusual 


Ie ifm. conditions exist 


we are equipped 


| | in 
q P f to engineer and 


buld special 
fy" couplings. 


* 
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PATENTED 
FLEXIBLE 


THE THOMAS PRINCIPLE 
GUARANTEES PERFECT 
BALANCE UNDER ALL CON- 
DITIONS OF MISALIGNMENT 


Write for New Engineering Catalog 


THOMAS FLEXIBLE 


COUPLING CO. 


WARREN, PENNSYLVANIA 
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Boon to Product Designers 


STARTLING NEW DESIGN EFFECTS 
OFFERED BY PLATED METAL 
PATTERNS AND FINISHES 


Product designers are "going to town, on eye 
ippeal and economy with the wide selection of beau- 
tiful plated metal patterns and finishes offered by 


American Nickeloid. 


Finished raw materials ready made for forming 
and assembly of the finished product are seen in 
a startling variety of plated steel. brass. aluminum. 
copper and zinc. Bright and satin finishes in eye- 
catching stripes. crimps and corrugated patterns. 
Lacquered finishes to preserve the lustrous surface of 
hrass and copper coated metals. Optional MAR-NOT 
coating to protect metal finishes during severe draw- 
ing and forming. Every plated metal pattern beauty- 
tailored to glamorize a thousand products — and as 
durable as it is attractive. 

But theres more to the story than beauty and 
durability. Nickeloid | metals plated with nickel. 
chrome, brass and copper SAVE MONEY. By pur- Every one an eye-catcher, these Nickeloid Metal patterns are ready 
chasing pre-finished metals, manufacturers save the for fabrication into a variety of products. 





costly steps of plating. polishing. and refinishing. 


Because they are easily stamped. formed and drawn PRE-FINISHED METALS WIDELY USED 


- can be successfully soldered. riveted. spot welded 


they're ready to take the shape of the finished IN CLASS MERCHANDISE 


product when vou buy them. 


Available in flat sheets or coils. plated on one or 


two sides, Nickeloid metals come in many gauges 
and tempers. Write today for the new Nickeloid 
Metal Fabrication Handbook. your index to greater 
sales with modern metals. 





AMERICAN NICKELOID COMPANY 


PERU 4, ILLINOIS 





Propucr ENcINEERING — NoveMBER, 1948 177 








ss have 


a lFastener 





that's suitable 
to Volume 
Production... 
It may pay you to let 
our Design Engineers 
| have a 


hand in it. 





They have helped 
many 
manufacturers 


* CUT COSTS 
* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED-CARR 


FASTENER Corp. 


A2, MASSACHUSETTS 
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tensive information on the topics of 
the chapter. 

Since it is impractical to include all 
the circuits found in everyday use, only 
frequently used basic circuits are dis- 
cussed in detail. The book attempts 
to accurately describe the functions of 
electronic components so that the 
reader can see to what uses the units 
can be put. 


Nomography 


A. S. LEVENS, Associate Professor of 
Mechanical Engineering, University of 
California. 176 pages, 64 x 9} im. 
Published by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y. 
$3. 


Alignment charts are rapidly gain- | 


ing recognition for their ease of op- 
eration and time-saving characteristics 
in the repeated solution of mathemat- 
ical formulas. Material in this book is 
intended to provide a working knowl- 
edge of fundamentals. 

The geometric method is empha- 
sized in developing the theory for the 
design of alignment charts employing 
three or more variables. Once theory 
is mastered, there are several practical 
ways of reducing the time required to 
design a chart. Examples are given un- 
der the heading of 
cuts.” Typical examples of the use of 
alignment charts in the fields of engi- 
neering science, production and sta- 
tistics are included in the appendix. 
Chapter 13 covers the use of deter- 
minants in the design and construction 
of an alignment chart. 


Metallurgical Materials and 
Processes 


JOHN ELBERFELD, dean of engineer- 

ing, Worcester Junior College. 188 

pages, 6x 9 in. Published by Prentice- 

Hall, Inc., 70 Fifth Ave., New York 
Y. $5. 


This book is designed to provide 
persons working or intending to work 
in industry with a general background 
in the science of metals. It is written 
to be used either for home study or in 
the classroom. 

Considerable space is devoted to 
grain structure and constitution dia- 
grams since the author feels that a 
- nowledge of these topics is necessary 
for an understanding of the effects of 
operations and alloying upon the prop- 
erties of metals. Such topics as heat- 
treating furnaces and their controls, 
the forming of metals, welding metal- 
lurgy, powder metallurgy, refining of 
metals, heat-treatment of steel, ferrous 
metals and alloys, nonferrous metals 
and alloys, cleaning and coating of 
metals, metal testing, metallographic 
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“Practical Short- | 


Sure, most of us know that re- 
sistance welding cuts fabrication 
costs. Isn’t Industry buying 5 
times the resistance welding 
equipment it did before the war? 


WHAT'S THAT GOT TO DO WITH 
THE DESIGN ENGINEER? 


Just this: The plant can’t re- 
sistance weld it unless you design 
it so that itcan be welded—easily, 
cheaply, and soundly. Sound 
tough? It isn't really. We'll be 
glad to help you all we can. 
Thats why we are running a 
series on "Designing for resis- 
tance welding" in the "Welding 
Pictorial", news-organ of "what's 
new in welding”. Are you 
getting it? 

Write for tbe latest issue today. It 

might be the means of you sav- 
ing your company 
thousands of $ to- 
morrow. 


PROGRESSIVE 


E ER COMPANY 


. OUTER DRIVE, DETROIT 12, U.S.A. 
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Power shovel built by the 


2 Hanson Clutch and Machin- 
* ery Company, Tiffin, Ohio. 
Mayari R was used in the 
y boom, lower bed, and up- 
idi 

T per bed frame. 

ory 

d. 

x 
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Nobody knows better than the contractor just how much 
punishment today’s construction equipment has to take. 





In order to improve the service life and increase the operat- 
ing efficiency of this machinery, manufacturers are now 


Hydraulic dump truck built by The Daybrook Hydraulic Corporde 


using low-alloy, high-tensile Mayari R in place of ordinary 
tion, Bowling Green, Ohio. The.all-welded body is of Mayart 


carbon steel for many critical parts. With such equipment 
the contractor can count on fewer failures from overload- 


Sand and cinder spreader built by the Baughman Manu- ing, less wear from abrasion, reduced deterioration from 
facturing Co., Jerseyville, IIl. The bed is built of Mayari R. 


atmospheric corrosion, and less damage from battering. 


Mayari R withstands rougher treatment because it has me- 
chanical and physical properties far superior to those of 
ordinary structural-quality steel. At only slight increase in 





initial cost, Mayari R adds substantially to the performance 
and the value of many types of construction equipment. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 





On tbe Pacific Coast Betblebem products are sold 
by Betblebem Pacific Coast Steel Corporation 





Export Distributor: 
Betblebem Steel Export Corporation 





Dual-drum paving machine built by the Ransome Machinery Cor- 
poration, Dunellen, N. J. The mixing drum and fins are made 
LÀ from Mayari R 





Mayari R rales T Mtt- Conger Calling 
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Rod Cutting 
at High Speed 


with the New 


~ DI-ACRO ROD PARTER 


This newest member of the DI-ACRO “DIE-LESS 
DUPLICATING” family of Machines brings you accur- 
acy, speed, capacity range and ease of operation fully up to 
the standards of DI-ACRO Benders, Brakes, Shears. 

Do you require precision? — The DI-ACRO Rod Parter holds 
tolerance to .001” on duplicated cuts. The ends are square, | 
and roundness is maintained. 

Do you want speed? —'l'he Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 







"PARTS OFF" 
MANY 
MATERIALS 


All hot and cold 
rolled rods 

Stainless steel 

Chrome Molyb- 









e to 5 6”. Torrington Roller Bearings incorporated in an | 
k vete Brass exclusive multiple leverage arrangement provide remark- 
opper Bi-metals able ease of operation in both heavy and light materials 
Many types of z 1 
—“ GET "DIE-LESS DUPLICATING" CATALOG! 
Fibre Rubber Shows parts produced without die expense by DI-ACRO 
Wood Benders, Brakes, Shears, Rod Parters, Notchers, 





Punches. Send for your free copy 


Pronounced ‘‘DIE-ACK-RO" 





EIGHTH AVENUE . LAKE CITY, MINNESOTA 


| subjects. 


inspection, and laboratory procedure 
are included. 

An appendix of twelve pages con- 
tains notes and tabular data relating 
to chemistry of metals. A reference 
reading list is also included for further 
study if desired. 


Metals Handbook, 1948 Edition 


Published by The American Society for 

Metals, 7301 Euclid Ave., Cleveland 3, 

Ohio. 1,444 pages, 84 x 11 żn. $15. 
This seventh in a 


volume is the 


| series that began in 1924 as looseleaf 
| data sheets. The present edition is a 


thorough revision and substantial en 
largement of the 1939 edition. 

The aim of the Metals Handbook is 
to provide in a single volume the ac- 


| curate facts, the specific meaning and 


the real significance of metallurgical 
The plan of this work is to 
stress the essential aspects of the vari- 
ous subjects by means of explanatory 
articles, rather than merely to display 


opaque facts in a solid array. As the | 


number and diversity of metallurgical 
subjects have increased, the range of 
authorship of the Metals Handbook 


| has widened correspondingly until, in 


the present edition, 68 subcommittees 
and more than 500 individuals are 
named as contributors. All are special- 
ists who represent the best metallurgi- 


cal learning of the day. 


JAUEN 
8 5. 
Pu 9 


— 


, 






EFFICIENTLY, ECONOMICALLY 


313 S. Earl Ave., 
Lafayette, Indiana 


@ At Fairfield, YOUR GEARS rendering to manufacturers 
ilists equipped with every modern facil i virtually every branch of the machinery 
I lu y tine Jear EFFICIENTLY, t j 1 industry. Ask for a « »py of interesting 
NOMICALLY. We believe it will pay you illustrated descriptive broc! 
t thers, to become acquainted with the a 

Fairfield 
Manuíacturing 
Company 


| tallic. materials. 


PRopucr ENciNEERINC - 


The book is divided into four prin- 
cipal sections: General, Ferrous 
Metals, Nonferrous Metals, and Con- 
stitution of Alloys. 

General Section. In this section have 


| been grouped 74 articles that deal with 
| metals, processes or methods in gen- 


eral—or with both ferrous and non 
ferrous metals. Forty-six of these arti- 
cles are entirely new; most of the 
others have been completely revised. 
Included for the first time are sections 


| dealing with the mechanical testing 


and non-destructive inspection of me- 
A group of articles 
on industrial heating is almost entirely 
new. The articles on wear, relief of 
residual and service failures, 
which have not appeared in previous 
editions, are particularly interesting to 
the designing engineer. 

Ferrous Metals. This section con- 
tains 131 articles, of which 62 are new 
and most of the rest extensively re- 
vised. Notable changes include a cor- 
related set of ten articles on the alloy- 
ing elements in steel, a completely new 
section on hardenability, and a greatly 
expanded treatment of the cast and 
wrought materials that are used at high 
temperature or in corrosive environ- 
ments. The eight articles dealing with 
the manufacture of iron and steel have 
been rewritten and information on the 
blast 


stress, 


iron furnace process has been 


- Novemser, 1945 
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own veins ning —— 


of the cloth. Every step is checked, and r 








ind fifty-three years of progressive in 
to produce the industrial wire cloth that ] i» 
—in quality ...in uniformity...in ease of fabricating. 


Whether you need standard or special-to-specification wire 
cloth ... consult Reynolds engineers. No cost or obligation. 


REYNOLDS WIRE CO., DIXON, ILLINOIS 


RODUCT ENGINEERING NOVEMBER, 1948 181 
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- ifl added. The articles on tool steel have 
SWIFT e SURE e STÜRDY e SILENT ə SMOOTH ə STEADY been co-ordinated through a new 
: classification of principal types of tool 

steel. 
Nonferrous Metals. The Nonfer- 

CONSTRUCTION rous Section has been almost entirely 
H rewritten and has been expanded and 

changed greatly in form. The new sec- 
tion contains 102 articles and 220 data 
kK sheets. Eighty percent of the articles 
C pEsiG and all the data sheets are new. 
Y Specific data for 220 nonferrous 
metals and alloys have been presented 
according to a new, semi-tabular ar- 
, i rangement. This data sheet form has 
been used so that the reader can easily 
find information of the same kind for 
various alloys by following key num- 
bers, which are the same throughout 
the Nonferrous section. A guide to the 
use of the data sheets and a list of the 
key numbers are printed on the inside 
of the back cover. 

A new section is included for the 
eight precious metals, and another for 
twenty miscellaneous metals not dis- 
cussed elsewhere. 

Constitution of Alloys. The first ex- 
tensive collection of alloy phase dia- 
grams to be published in America is a 
part of this edition of the Metals Th 





Handbook. equ 

In previous editions, articles about nui 
the constitution of binary and ternary ext 
alloys were distributed throughout the ing 
several ferrous and nonferrous sections b 
of the book. For the present edition, — 
all such articles, with the included me 


phase diagrams, have been placed in a 3 


single section and prepared according M 
f 


to a uniform style. 





Professional Registration Sy 
: ⸗ 
Laws and the Engineer 7 
A. M. SARGENT, registered profes- 
G: ve often remarked that sional engineer, 60 pages, 54 x 84 in. 
no piece of equipment can be Published by the author, 19669 John R 
superior to its Component parts... St.. Detroit 3. Mich. $.75. 


You appreciate the broad rec- 


"is This book presents a general discus- 
ognition and acceptance of BCA | = gen 





— fed sion of "professional engineer" regis- FO! 
all Bearings in industry... . tuo E Lo: 
: : tration requirements throughout the 
You know you can tell your United States. The author has at- lov 
engineers to draw upon our half- tempted to show the difference be- A 
century of experience in friction tween legislated and actual proficiency "n 
control practices, encompassing and at the same time point out difh- fee 
many varied fields of industry ... culties encountered in defining terms, 
You, who insist upon continu- from a legal point of view, that are 
ous, fall-capacity, trouble-free op- applicable to the entire field of engi- 
eration, know this can be assured neering. , 
by specifying BCA Ball Bearings. Model laws drawn by engineering 
societies have been the starting point 
BEARINGS COMPANY OF AMERICA for many state laws, but these laws , 
LANCASTER, PENNSYLVANIA have not been found complete by the 


courts. The book presents histories of 


portions of state laws and shows how 
ra D /— - and why they were found unusable. E 
RADIAL- ANGULAR CONTACT- THRUST — 7. The author does not give details of f Y 
| BALL BEARINGS all state registration laws but from his rà 
Ls. D | study of these laws he advises all quali- to 
fied engineers to apply for registration. " 
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NEW 
BALDWIN 


that 
Broaden Testing 


Horizons 


The continuously expanding Baldwin line of testing 
equipment has been further broadened, during 1948, by a 
number of important new contributions. These help to 
extend the boundaries of engineering opportunity by extend- 
ing the boundaries of exact engineering knowledge. This 
brief digest is intended merely to highlight features, and to 


suggest the possibilities for profitable utilization. 


STRAIN PACER. Operates in con- 
junction with Baldwin stress-strain 
recorders and extensometers. Per- 
mits Operator to maintain a constant 
rate of displacement between 
specimen gage points, rather thana 
constant rate of motion of testing 
machine crosshead. 





FORCE BEAM. This "little brother" of the Baldwin SR-4 
Load Cell can be used for the measurement of extremely 
low loads (10 grams full scale, in one application) but 
capacities of larger models are in the load cell 
range. Sketch shows force beam used to control 
feed in a centrifuge. 


eli» 


if TWO-POUND AIR CELL. Designed to extend the range 
F of testing machines downward to very small loads, 
Im | many Air Cells are already in use. With this new one, 
P sw a two-pound load gives full scale deflection on the 
66-inch dial of a standard Tate-Emery indicator. The 


Air Cell may also be used with other types of indicators. 


EMERY HYDRAULIC CELL. Long used in the 
weighing system of Baldwin-Tate-Emery 
testing machines, this cell is now adapted 
for use as an independent force-measuring 
device. Available for tension-compression, or for compression only. 
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1,000,C00 in. Ibs. Cap. Baldwin Reverse Torsion Testing Machine 


MÀ CONSTANT STRAIN-RATE CREEP TESTING MACHINE. 
i This is a 5000-pound capacity screw-type machine to test 
à magerials at elevated temperatures, and at head speeds 
IRAE from 0.000001-inch to 0.6-inch per second. The hot 
| strength and the elongation are recorded on the built-in 
recorder. An important addition in a new and vital 


Kal 
al 


field of testing. 


FATIGUE TESTING MACHINE FOR TURBINE BLADES. Maintains 
a predetermined fixed load up to 
8000 pounds while applying 
alternating flexure loads up to 
+ 1400 pounds at 3600 R.P.M., 
at controlled high temperatures, 
accurately simulating service 
conditions 





SCREW-TYPE CREEP-RUPTURE MACHINE. In this machine, 
load is controlled by a motor-driven screw, and is auto- 
matically held constant. Built-in flat chart recorder plots 
elongation vs. time. Capacity: 20,000 pounds (100,000 
p.s.i. on 0.505 inch diameter specimen). The machine 
may be equipped to take special specimens, if desired. 





ASK FOR LITERATURE. For full information on any of this new 
equipment, or suggestions on how it may be used to solve your 
current problems, contact the nearest district office, or write direct. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U.S. A. 
Offices: Boston, New York, Philadelphia, Houston, St. Louis, 


Chicago, Cleveland, Pittsburgh, San Francisco, Seattle, Wash- 
ington. In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 


S BALDWIN 


TESTING HEADQUARTERS 


183 

















ELIMINATE 
TAPPING COSTS 







Here's how it's done. The slot, correspond- 
ing to flutes of a tap, provides two balanced 
cutting edges and a chip reservoir. 
‘n photo note chips cut and pushed ahead. 


AN 2 Wy" 


MER = m SCREWS 


if 
U.S, Patent No. 2,292, Other patents pending. 
























Do not confuse this remarkable new screw 
with the ordinary self-tapping screws that 
forcibly displace the material by a cold 
forging action. 

Fundamentally a narrow fluted two-flute 
tap, this new “TAP” screw actually removes 
the material when cutting its own perfect mat- 
ing threads to effect tighter, stronger fastenings 
that resist vibration. 

Fine or curled metal chips, and tough, 
gummy non-metallic cuttings free themselves 
readily in the open slot reservoir to prevent 
binding. The two balanced cutting edges of 
slot cut threads much deeper than their own 
diameter. 

Eliminate tapping operations by using 
HOLTITE “TAP” screws in metal, castings, 
alloy, rubber, plastics, etc. You'll get stronger 
fastenings at less cost! 
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Lead Based Bearings 
To the Editor: 


Will you please advise me where | 
can obtain additional data concerning 
"frictional behavior of lead bearing 


alloys" as mentioned at the bottom of | 


page 5 of the August Highlights sec- 
tion? I am particularly interested in 


lead babbitt as applied to large thrust | 


—Harry P. Cavis, 
Mechanical Engineer, 
Water and Power Dept., 
El Segundo, Calif. 
Ed.—Further comments on these 
alloys are included in the News sec- 
tion, page 151, August Propuct EN- 
GINEERING, under the title “Bearing 
Alloys Investigated.” 

Complete details can be obtained 
from the Tribophysics Section of the 
Australian Council for Scientific and 
Industrial Research. Their address is 
314 Albert St., Melbourne, Australia. 


bearings. 


Hydraulic Shock Absorber 
Orifice Designs 
To the Editor: 


I have carefully examined Mr. 


Joseph Brown's two articles covering | 


“Hydraulic Shock Absorber Orifice De- 
signs and Equations” as published in 
the February and April numbers of 
PRODUCT ENGINEERING and have the 
following comments regarding the 
mathematical procedures used by the 
author. 

In the first article, the solution of 
the general equation for energy 


i 2g f^ f ds 


gives for Type 1 orifices a confusing 
result when selecting values for piston 
velocity from the maximum v, to 
For these conditions log.v,/o equals 
infinity. This paradox is the result of 
an incorrect differentiation of the above 
equation wherein two variables v and s 
are used. As v is a function of piston 
stroke s, it would be more correct to 
solve the integral on the basis of 
single variable s and then replace it in 
further calculations by x equals o at 
the start and x equals s at full piston 
stroke. 

1. Considering Type 1 orifices, let 
variations of flow velocity that are 
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This handsome new DuaLock, offered by Sar- 
gent and Company of New Haven, Conn., is the 
result of many years of engineering research. 

Its simplicity, sturdy safety, ease of applica- 
tion and beauty of design assure a constantly 
increasing demand. Because of the skill with 
which fine precision parts are built into this 
greatly simplified lock it requires only an excep- 
tionally small cross bore. 

By using National retaining rings Sargent 
saves material, weight, space and assembly 
time—without sacrificing efficiency or strength. 

Examine your products—metal, wooden or 
plastic. Many products as well as many ma- 


chines can be redesigned to use 
retaining rings. Groove your shafts 
instead of wastefully cutting down 
larger shafts to form shoulders. And 
groove your housings too. 

Our high grade steel rings assure greater sav- 
ings and greater margin of profit. 

Let us show you how retaining rings can do 
an efficient job for you. These inexpensive, effi- 
cient artificial shoulders save time, save weight, 
save space, save materials, save money. 

Write today for descriptive folder of many 
types of National retaining rings. 


THE NATIONAL LOCK WASHER CO. 


MILWAUKEE 2, WISCONSIN 


NEWARK 5, N. J. 
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MARTIN-HUBBARD CORPORATION 


Engineering Consultants 


Computers — Servomechanisms 
Instrumentation for Nuclear Research 
Applied ultrasonic research and development 


Design and construction of scientific instruments 
to your performance specifications 


Complete engineering of original or unique electrical 
and mechanical devices and machinery 


Technical reports 


11 BEACON STREET 
BOSTON 8, MASSACHUSETTS, U. S. A. 


Telephone: CApitol 7-6990 


Cable Address "MARHUB-Boston"' 









Precision Gears Made to Your 
Exacting Specifications 

When Sewall craftsmen go to work on 
your specifications, you are employing 
the extensive facilities of an experi- 
enced organization. Our engineers can 
give you valuable assistance in estab- 
lishing the one best design —then in turn- 
ing out uniform production runs. Illus- 
trated are examples of a Sewall bevel 
gear and pinion . . . worm and worm 
gear ... helical gear and pinion . . 
Zerol bevel gear and pinion. Send blue- 
prints or samples for prompt estimates 
on any quantity. 


RACKS + SPROCKETS * SPUR * SPIRAL * 
BEVEL * ZEROL BEVEL * WORM GEARS 


E. B. SEWALL MANUFACTURING CO. 


696 Glendale St. St. Paul 4, Minnesota. 
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synchronous with piston velocity be 
represented by a straight line. The 
velocity of flow w corresponding to the 

osition of the piston at distance x 
bn the start is w,(1— x/5) in which 
w, is the initial max velocity of flow 
equal to Av, /a, where A is piston area 
in sq ft, a is total orifice area in sq ft, 
and v is initial velocity of piston in ft 
per sec. Introducing hydraulic loss co- 
efficient, £, equal to 0.45 for entrance 
loss. The energy equation could be 
written 


W2,= 7 (1+ 5) Aw 
f -=.) dx 
0 5 


s yiti 


3 a? 


or 


F e- . 

This equation permits calculation of 
total orifice area. Selecting A equals 
nD? ł 


l44r Vr D 


a= 3« 8 
100 Dy vy Ori 


letting W equal 1000 lb, D equal 0.5 
ft, y equal 76 Ib/cu ft, $ equal 3 ft 
and £ equal 0.45, then a equals 4.15 
sq in. 

2. Let variations of piston velocity 
be represented by a parabolic curve. 
Then 


-— 


ees} 


IW 


or 


Ji 


Solving for a and using values as above 


Is y (14 f x 


a — 100 D 4/22 
à; V7 


Similar calculations can be used for 
Type 2 shock absorbers, introducing 
the effect of gradually diminished flow 
passage area in the piston. The value 
of the loss coefficient, £, is not con- 
stant, increasing from 0.45 at start to 
1.0 near the final position of the 
piston, because of the abrupt change 
of direction of flow affected by the 
stationary tapered rods passing through 
the piston head. Average value of ¢ is 
0.725. 

3. Let variations of piston velocity 
be represented by a straight line. Then 


(2) 


where z is the rod diameter at en- 
trance of the orifice corresponding 


3.21 sq in. 
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— yet the Red Elastic Collar provides 
dependable protection against VIBRATION 


Vibration, from 1.950 sturdy hammer 
blows a minute, developed two problem 
spots on this Portable Electric Hammer. 
First, where the nuts had to lock in 
position on top of the spring-loaded-pins. 
Second, where prestressed nuts had to 
hold the vibrating tool-retainer-yoke to 
the spring-loaded-pins. All types of con- 
ventional fasteners failed. ESNA Elastic 
Stop Nuts held permanently! —just as 
they have permanently held 

igainst vibration on other types 

of hammers for over fifteen 


vears, 





\ssured protection has made Elastic 
Stop Nuts the standard fastener on thou- 
sands of machines because it improves 
their per formance and cuts down service 
problems. 

Here's a challenge: Send us complete 
details of your toughest bolted trouble 
-pot. We'll supply test nuts — FREE, in 
experimental quantities. Or. if you want 
further information. write for literature. 

Elastic Stop Nut Corporation 
of America, Union. New Jersey. 
Representatives and Agents are 


located in many principal cities. 


Black & Decker No. 36 
Portable Electric Hammer 





Threadless and permanently elastic, 
it provides these 4 outstanding 


features 


1. Protects against nuts loosening 
due to VIBRATION 


2. Keeps locking threads CORRO 
SION FREE 


3. Provides for accurate BOLT 
LOADING 


4. Seals against L'QUID LEAKAGE 
along the bolt threads 


AND IT IS Rt-USABLE 


INSTRUMENT SPLINE CLINCH GANG 
MOUNTING CHANNEL 


INTERNAL AR ANCHOR 
eS ns F 


OVER 450 TYPES AND SIZES IMMEDIATELY 
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That Combines 
These 8 Tests 
of Pencil 


Solving for 
100 D y T 7 Sa 

5 54 sq in. 
Superiority 


Then 





























1 America's ONLY imported 
drawing pencil — made by craíts- 
men with generations of special 
ized experience. 


2 Extra-dense lead of resista: 


i 
opaquenc ss approaching 
blackness of India ink. 


At IE (= y] 


[hus 


3 Smudge-resistant graphite ( 
adheres closely sur y n 
face. , " 

4 


Completely free 


io tracing 


" * 

trom grit 
and foreign matter present in Ll 
most leads. 

Ji U | 

5 Precise standards insure 
constant uniformity of lead Solvine for 
hardness. 


above, 
6 -Insures perfect reproduc- 
tions direct from the pencil 


/ 
IU 
drawing — no 


100 D y ee I: 
/ ] l 

7 Degrees marked on all s 

6 sides for instant recogni 

tion 


extra steps. 


This method is applicable to three 


other types of shock absorbers, but 
8 Finest Southern cedar current values ot hvdraulic loss CO- 
sharpens easily and grips efficients should be used. 
lead securely. Polished 
blue, 


black-tipped and 


VICTOR TATARINOV, 
stamped in gold. 


Consulting Engineer, 
Pilsen, Czec hosl vak la 
Try Mars-Lumograph. 
Compare results. At your 
dealer's. 


Write direct 
for nearest supplier, or / 
order sample dozen di 
rect from Dept. 1-B for 


$1.50 


"atents and the Engineer 
the Editor: 


Congratulations upon the excellent 


ries of articles by Mr. Toulmin, Jr., 
recently run in PRODUCT 


ENGINEER- 
ING. They are bringing a great deal of 


very fine comment from prominent en- 


gineers and manufacturers for the 
Pe ee eee eee | loan cul | 
$)-55 wOARTHM STA€€ET 


resentation of much needed 
information of 


of greatest value in con- 
NEW YORK i), N.Y. nection with employee agreements. 
Co; 
C C 


ies of the table "Ownership of 





and using values as above 


i. Let variations of the piston veloc- 
ity be represented by a parabolic curve. 


and using values as 


. | Design 
to piston stroke equal to x, and d is g 
diameter of the orifice in the piston. 
Thus 


in DAYS... 


Instead of MONTHS 


with STRESSCOAT 





Stresscoat indications, clearly visible 
after load is removed, show distribu- 
tion and values of stress in this casting 





It's no longer necessary for you to 
test design pieces over a period of 
months under operating conditions 
to determine weak points in design. 
You can make design corrections 
for maximum strength and lower 
manufacturing costs in a few days, 
even in hours, when you call in an 
experienced Stresscoat engineer. 


His evaluation of Stresscoat 
brittle coating patterns quickly 
gives you an accurate overall pic- 

r ture of stress distribution and value. 
Stresscoat is the only method of 
stress analysis which will 


give 
you this information in one test, 
regardless of shape. 


Stresscoat specialists will visit 


you for consulting stress analyses 
(X 


wherever your plant may be 
located. Write to your nearest 
Magnaflux Office for details of this 
field service. 





C 
e 
p 
\ 
n 
t 
Stresscoat St-103 Outfit d 
If you often work with new designs, d 
this complete Stresscoat outfit will 
save you money in your stress de- 
terminations. 


It contains calibrat- 
ing equipment, spraying units, and 


a generous selection of coatings. 


A specialist in Stresscoat analy- 
sis from Magnaflux will work with 
your engineers in training them to 
properly use this outfit. The unit, 
and instruction, is yours in a "pack- 


age'' at $985.00, F.O. B. Chicago 


Reg U.S. Pot. Office 


MAGNAFLUX 
CORPORATION 


Specialists in 
Product Inspection 


5928 Northwest Highway N 
Chicago 31, Illinois 


New York + Cleveland + Detroit 


CORPORATIAORM Dallas * Los Angeles 
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WHY THEY PREFER 
| TO USE 


BRUNING 
|, WHITEPRINTS 





CHIEF ENGINEER — "These positive Whiteprints are exact duplicates 
of our mechanical drawings—made in seconds! There is no confus- 
ing dark background—our notes and changes are always legible." 





CHIEF DRAFTSMAN— "With the Bruning Whiteprint Proc- | DEPARTMENT HEAD—‘‘We find that by using translucent paper 


ess, we can make clear, sharp reproductions directly from for office forms, Whiteprints of orders, instructions and 
pencil tracings. That alone saves hours of drafting time. other information can be produced speedily and in un- 
What's more, when corrections are necessary, this process limited quantities for distribution to various departments." 
makes it possible to 'block out' certain sections of our 
np * T 24 x i Yes — Bruning Whiteprints (BW Prints) can 
tracing reproduction. Then, we can draw in only those i S é 

En . . J.’ re 1 T ^o ^T: > v i » ! 
portions which need to be changed. Often, too, additional save time in ever) department of your business! 
details can be drawn directly on a Whiteprint. No won- Bruning equipment for making Whiteprints is 
der we save time!” available for every need. Machines are compact 


—require no plumbing or provision for exhaust 
——— at niente, fumes. One operator is all you need—even 


ment at the 18th National Exposition of Power & though your requirements run into hundreds of 
Mechanical Engineering, Booths 264 to 266, Grand 
Central Palace, New York, November 29 to Decem- 
ber 4, inclusive. 


prints a day. Be sure to get full information about 
Bruning Whiteprints—mail the coupon! 
g 






guum mom oom mo m m SF SF SF SF SSCS SSS ees eee eS BS SE D o o m o 


i 
: CHARLES BRUNING COMPANY, INC. 
i 1736-82 Montrose Avenue 
8 Chicago 41, Illinois 
i 
t Gentlemen: I want to know more about Bruning Whiteprints and 
i equipment. Please send me information. 
CHARLES BRUNING COMPANY, INC. E. 
Since 1897 ; Ulloobteqsodeuabas»edilscaaddueuaeseésaeMnesPi)eqePTRAA 
NEW YORK e CHICAGO e LOS ANGELES * And 12 Other Cities - Caa a aa a 
i 
I Drafting Machines e Drafting Room Furniture e Slide Rules i MEN nckerv»sabkUt4tequhudedddhewwebduedeauMadeddcdddes 
Electric Erasing Machines and many other products ` c —— $0006099900990000€€ 460060 e€ isekari 
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you'll find it | 
easier, faster ` 


A 


if you. 





"NÉ 


When you need specific information on 


materials, finishes or parts, reach for 
your Sweet’s File for Product Designers 
(the big orange file). It contains 169 
manufacturers’ catalogs full of useful 
information on thousands of products 

. from absorbers—shock, to zinc. 
Cross indexing speeds finding. 

If Sweet's File for Product Designers 
is not available in your office, make re- 
quest immediately for application form. 
Files are distributed FREE to qualified 
organizations and individuals. 





GATA 


io © 


SERVI 


for easier, faster selection of products 
169 W. 40th ST., NEW YORK 18, N. Y. 


C E 
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| Patents” (page 118, July PRODUCT | 
| ENGINEERING) have gone all over this | 
| country and into foreign lands in the 


| form of photostats that I have had 
made up in answer to many requests 
for this information and for simple 
types of patent agreements for em- 
ployer and employee. The latest re- 
quest came from graduates of Co- 
lumbia now in Germany trying to 
set up among the German people a real 
democratic type of industrial system 
patterned after our own patent meth- 
ods. Copies of the table from the 
1939 article, which you have repro- 
duced for the current articles, have 
gone to many leading authorities try- 
ing to put patent practice upon a 
higher level to encourage invention. 
You are doing a very great work of far 
reaching future value to this country. 
To better illustrate what is so badly 
needed, I enclose a general agreement 


outline that has been sent all over the 


country and abroad many times in the 


past eight years to aid those trying to | 


provide good, workable agreements. 
We stress they are only a guide and 
should not be taken exactly as they are 
intended to show the right kind of 


thinking toward the problem of suc- | 


cessful employer-employee agreements. 
And strangely enough it is the manu- 
facturers who have written most 


for | 


this assistance which we supply gladly 


to be of some slight assistance. 


G. H. KENDALL, | 
Consulting Mechanical Engineer, | 
Darien, Conn. | 


Graphite Bearing Loads 
To the Editor: 


With reference to your table on De- 
sign Data for Carbon-Graphite Plain 


Sleeve Bearings on page 148 of the | 
October PRODUCT ENGINEERING, there | 


is an obvious error. According to the 
table, the maximum operating pressure 
for carbon-graphite bearings non-met- 
allically treated is 20 psi wet or dry. 


This figure is ridiculously low as | 
many of our bearings are operated at | 


a maximum pressure many times higher 
than that figure. I also take exception 


to expressing maximum load carrying | 


capacity in terms of maximum pres- 


sure. A generally accepted method of | 


expressing load carrying capacity is in 
terms of "PV" values. This is the 
only logical basis upon which load 
carrying capacity can be expressed be- 
cause the maximum radial load of the 
bearing varies directly with the velocity 
of the journal surface. C.G.&. 

Chief Engineer 
| Ed.—Our reader is entirely correct. 
Our face is red. This error has been 
| called to our attention by a number of 
| readers. Most will recognize this as a 
| typographical error. 
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Here’s a beer cooler, designed 
to hold ice and water, catch 
beer foam, and look attractive. 
Naturally it must have a corro- 
sion-resistant, indestructible, 
easy to clean surface, with neg- 
ligible water absorption, and 
must not warp or distort hot 
or cold. All these things at 
lower cost! That’s why it’s 
molded in one piece of gleam- 
ing black Ace hard rubber. 


Your designs too may profit 
from the distinctive advantages 
of the hard rubber or plastics 
compounds molded or ex- 
truded by Ace—for corrosion 
resistance is only one of many 
big reasons for selecting Ace. 
If you would like to know 
more about these Ace materials 
—where used, properties, de- 
sign hints, etc.—just write on 
your company letterhead for 
the new 60-page Ace Hand- 
book. 


HARD RUBBER COMPANY 


1) MERCER ST., N. Y, C. 12 
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The copper stud illustrated here could be made by 
various methods. Its design better meets the require- 
ments of cold heading with substantial savings and 
highest quality. Consider these definite advantages: 


1. Saving of Metal: By the cold headed process, loss of 
metal runs from less than 1% to not over 10%. Loss of 
metal by other methods may run as high as 75%. 


Copper Stud with fiber washer, actual size. 


2. Close Tolerances and Fewer Operations: Since close 


tolerances are held, extra finishing operations are reduced 


to a minimum. 


3. Cold Heading Is a Fast Operation: A cold header is 


a high speed, mass production machine and lends itself 


HERE’S WHY 
@ Avoids slow and costly machining of 
copper. 
@ Entire stud in one piece. Fiber washer 
is locked on under collar by the threads, 


but is free to rotate. The part made by 
any other method would require forcing 
a split washer over the thread. Fewer 
secondary operations. 


to long runs at great savings. 


4. Uniform High Quality: Since heading is a cold work- 
ing process, it reveals such imperfections in raw material 
: i @ Saves 75% of material when cold 
as seams, cracks and inclusions. The raw material must h E "e 
: i 2t ! i eaded instead of machined. 
be perfect, thus insuring that the finished product is basi- 


€ Cold headed production — 600 per 
cally sound. 


hour. Screw machine estimated at 60 
per hour. 


5. Greater Strength: Cold working does not break or 


: i . . € Produced at lowest possible cost for 
cut the flow lines of metal. It increases its resistance to 


stronger, higher quality part meeting 


shock, shear and fatigue. unusual special requirements. 


6. Large Possible Savings: If the design of a part meets 
the requirements of cold heading, savings are possible in 
producing a high quality part through the conservation 
of material, a high production rate with close tolerances, 
and low tool costs. 


Send now for “A Guide 
to the Profitable Use of 

Cold Heading.” Here, uR; H ELT NG 
clearly explained, are D.e 
the advantages and lim- " 
itations in designing 
fasteners and compo- 
nent parts for the cold 
heading process. 

We will be glad to 
work out your require- — 
ments with you. Note M 
below the Scovill In- = 
dustrial Fastener Rep- 
resentative convenient- 
ly located near you. 


o -— 







COLD nsa 
Sores Tine ng me 









Special Cold Headed Parts * Phillips Recessed Head Screws 
Clutch Recessed Head Screws * Washer Screw Assemblies (Sems) 
Tapping Screws * Standard Machine Screws 


INDUSTRIAL FASTENER SALES 


WATERVILLE DIVISION 


Detroit, 6460 Kercheval Avenue * 
Syracuse, Syracuse-Kemper Insurance Building  * 


New York, Chrysler Building + Chicago, 222 West Adams Street * 


Cleveland, Terminal Tower Building  * 


Los Angeles, 2627 South Soto Street 
San Francisco, 434 Brannan Street 
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Manheim, Pa. * 








. .. for gasoline or Diesel engines 


. .. for equipment handling light petroleum 
fractions at high temperatures 






K-68 is the sheet packing that combines tensile strength and limited 
swelling with resistance to petroleum oils at high temperatures. 


Made of long-fibre asbestos and special synthetic rubber, K-68 
is widely used to meet AMS3232E. 


When immersed in oil, K-68 has a positive measured swell of 
less than 1596, and tensile strength remains between 90 and 10096 
of the original value. 


This high quality gasket material is available in thicknesses 
from e4” to Vs" and in widths up to 60". 


The technical staffs of the R/M packing laboratory and engineer- 
ing department will be glad to work with any manufacturer who 
has a packing problem on machines now being manufactured or 
on new machines being designed. R/M makes a complete line 
of packings for every kind of modern machinery. 


IT'S "PACKED WITH SATISFACTION" WHEN YOU USE R/M 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE & PACKING DIVISION 
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Bridgeport, Conn. * North Charleston, S. C. * Passaic, N. J. 
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(Get Tob quality intermediates from every type of 


original with this one photographic paper 


* 
» 
— 
+ 





Reproduces "unprintables," opaque 
drawings, blueprints, direct process prints 
. . e You'll like the way Kodagraph Autopositive Paper works 
—the way it gets sharp, clear, black-and-white intermediates 
or second originals from 

originals of every type 

weak pencil tracings, opaque 

drawings, faded originals, 

blueprints, direct process 

prints, 





Gives original quality—and 
better... You'll like the results. Because it's 
photographic, silver-sensitized, Kodagraph 
\utopositive Paper has the ability to “step up” 
contrast—to produce inter- 
mediates with maximum 
contrast and density 
for top-quality blueprints 
or direct process prints. 


Kodagraph Autopositive Paper 





t. pip een" 


Saves time—and money... Mail coupon for FREE booklet 


You'll like the way it helps reduce costs . . . 
whether you operate a reproduction 

department of your own—or send your 
drawings out. For Kodagraph Autopositive 
Paper prints direct-to-positive (no negative 
step) in ordinary room light on familiar direct 
process and blueprint machines or on a vacuum 
frame... Requires only simple photographic 
processing. What's more, the paper itself is tough, 
long-lasting — permits deletions — takes drawing- 
board changes readily. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


“Kodak” is a trade-mark 


See for yourself eee Give this new Kodagraph \utopositive 
Paper a trial. See what it will do on your run of work. If you 
have the equipment, you can try it out in your own reproduction 
department . . . otherwise, your local blueprinter will be glad to 
supply you with prints on Kodagraph Autopositive Paper. 
Write for details. 






Eastman Kodak Company 

Industrial Photographic Division 

Rochester 4, N. Y. 

Please send me a copy of "The Big New Plus" 
your booklet about Kodagraph Autopositive Paper 

and the other papers in the Kodagraph line. I have 


direct process blueprint CJ contact printing equipment 


Name 


Departm« nt 





Company 


Street. — 


5 — Kodak 


State 








here are switches that are 


If vou need a switch for hazardous 


atmospheres we have it! 


It is only in a complete line, like that of 
MICRO SWITCH, that you are able 
to find the exact switch to meet all re- 
quirements, which is further evidence 
of MICRO SWITCH field leadership, 
outstanding experience and engineer- 
ing ability. 


MIC RO explosion-proof switches are 
made specifically for hazardous at- 


1948 First Industrial Corp 


CRC 


SWITCH 


FREEPORT, ILLINOIS, U.S.A 


mospheres . . . as found around paint, 
varnish, starch, pyroxylin and in 
chemical factories, in flour mills and 
in oil refineries. They are used as limit 
switches, as safeties, interlocks or to 
make equipment automatic. They are 
equipped with roller arm (as shown) 
or plunger actuators. The roller arm 
may be adjusted to any position in 
360 degrees . . . allowing as much as 
90 degrees of overtravel. 


If you manufacture electrically con- 


M IGRO Explosion-Proof Switches are 





trolled equipment for use in hazard- 
ous atmospheres or if you are operat- 
ing present equipment in hazardous 
atmospheres, all electrical equipment 
should be explosion-proof. A quick 
check by your engineers will prove 
the value of specifying MICRO ex- 


plosion-proof switches. 


Contact with the nearest branch 
office or sales representative listed 
below will bring you complete 
information. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; CLEVE- 
LAND 15, 2536 Euclid Avenve; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury Street 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST. LOUIS 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bldg.; TORONTO, Ontario, Can., 11 King St. West 








The Adjustable Roller Arm Type Explosion-Proof Limit 
Switch consists of a plastic cand ND in a rugged 
explosion-proof cast housing. The roller arm is adjust- 
able through 360 degrees. Movement of the arm is 
clockwise when viewed from nameplate side. Roller is 
of non-sparking material and fitted with an oil impreg- 
nated bearing. 


CATALOG LISTING EX-AR 








Underwriters’ Laboratories Listed for Hazardous Atmospheres 


(CLASS I, GROUPS C AND D, AND CLASS Il, GROUP G) 





The Plunger Type Explosion-Proof Limit Switch con- 
sists of a plastic enclosed switch in a rugged explosion- 
proof cast housing. A plunger actuator of case-hard- 
ened steel moves in a bushing. A stop ring prevents 
excessive overtravel and permits a steady load of 100 
pounds to be applied to the operating plunger without 
injury to the assembly. 


Features of MICRO Explosion-Proof Switches 


THE SWITCHING ELEMENT 
The switching element of 
MICRO Explosion-Proof 
Switches is a single pole basic 
switch of pin plunger design, 
with double-throw circuit and 
screw type terminals. 


REPLACING BASIC SWITCH 


The basic switch is held in place by two mounting screws 


} 


that fit into tapped holes in the back wall of the housing. 
These screws are easily removed for replacement of the 


basic switch. 


UNDERWRITERS’ LABORATORIES APPROVAL 


The Underwriters’ Laboratories approve use of MICRO 
Explosion-Proof Switches in hazardous atmospheres Class I, 
Groups C and D, and Class II, Group G. This includes 
vapors of ethyl ether, gasoline, petroleum, alcohol, acetone, 
lacquer solvent, natural gas, and atmospheres charged with 


grain dust. 


DOUBLE-THROW CIRCUIT 


Contact arrangement of the basic DOUBLE THROW 
switch is single pole, double- 
throw. The unit becomes a norm- 
ally-closed or normally-open 
switch when wired to the com- 
mon terminal and the proper 
one of the other two terminals, 
as marked on the terminal labels. 


O ELECTRICAL DATA 


s aci 


WA 


The electrical rating of MICRO Explosion-Proof Switches 
is established by the approval of Underwriters’ Laboratories 


as follows: 15 amperes, 125, 250, or 460 volts a-c. 





| TERMINALS 


Terminals are screw type for direct solderless connection of 
No. 14 wire. The three terminals are clearly labeled "Nor- 
mally Closed," "Normally Open" and "Common." 


WIRING AND CONDUIT CONNECTION 


The conduit connection has five full threads of !4 inch-14 
standard straight pipe tap. Ample space for use of solid 
rubber-covered wire is provided. 


THE HOUSING 

The cast housing is finished in grey enamel. It measures 
3116 x 2*4 x 2 inches. It is not hermetically sealed or 
proofed against immersion in liquids. 

MOUNTING 

A mounting bracket and screws, furnished with each switch, 
facilitate mounting on several surfaces of the housing. 


^Y ADJUSTABLE ROLLER ARM 


The roller arm actuator of the EX-AR Switch is adjustable 
to any point in 360 degrees. As much as 90° overtravel 
motion is provided. 





Typical Applications for MICRO Explosion-Proof Switches 
Oil Refineries @ Power Plants @ Flour Mills @ Varnish Factories @ Spray Booths è Dis- 
tilleries € Gasoline Pumps € Grain Elevators @ Pyroxylin Factories € Hospitals € Printing 
Plants € and in all industrial plants where explosive atmospheres exist. 
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W' DING builds all types of com- 
ponent parts, like the brackets 
Fig. 


less material. 


restions for building better brack- 


Simplest in design are the brackets 
from 


a single 


rigidity, the cantilever arm 


may be placed side by side 


carried with the 


from channels flame-cut to shape 


channel construction shown in Fig. 
4. For rigidity and light-weight con- 
struction, steel tubing is form-bent 
and welded to the supporting mem- 
ber (Fig. 5). With tube design, less 


welding is required. 


SUPPORTING MEMBER 


ARM BENT FROM 
STEEL PLATE — 













. à y 
uses tubing. 


More detailed data on the design of brackets for arc welding is contained in 


Arc Welding Design and Practice." Price $1.50 


or 


ye 
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How welding simplifies the 
design of brackets 





il machinery brackets for various applications built at lower cost with arc welding. 


Improved product appearance and 
high product strength are combined 
by using totally enclosed  box-tv|x 
construction (Fig. 6). Individual parts 


are fabricated from standard mill 


shapes or are cut from steel plate. 





Fig. 3. Alternate welded for low-cost 
construction, Standard "I" beams are cut 
and fillet welded to supporting member. 
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Fig. 6. Improved pri 1 E nd box- 


ict appe ire 
type construction with members sheared, 


ince 


bent to form and welded. 
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 -—À for someone to take a genuine interest in your special 
drive problems? If so, it will pay you to do what many other top Designers 


are doing... call in a Reuland representative : 5 TA N DA R D A N D $ P E C IA L 


Here is why. The Reuland policy is a policy of real cooperation and, by 


placing your drive-design project in our hands we can save you both time R E U LAN D MOTORS ; 
* 


and actual money. 





As an example. The Synchronous Motor with Brake unit, shown above, ARE AVAILABLE FROM 
helped one (now very happy) Designer solve a problem of deceleration from ui 


3600 r.p.m. to O r.p.m. within 1 second. Besides saving design and development 
costs, the finished unit was tailored to his exact needs with economical, 
standard assemblies 


Reuland flexibility could be the very answer to your drive problems, too ROUGH 1 j 
pem 


May we talk to you about it? 1 


=> 
tieni Polyphase Open and Drip Proof Motors, 
from !4 h.p. through 150 h.p. 


We Polyphase Totally Enclosed, and Totally En- 


closed Fan Cooled Motors, from ‘4 h.p 
through 125 h.p 


Polyphase Explosion-Proof Motors, from 
h.p. through 30 h.p. 


ne 





135 





FLANGE TYPE. Horizon- DOUBLE FLANGE TYPE ROTOR AND STATOR Slip Ring Motors, from 1 h.p. through 150 

tal, Ball Bearing Drip Totally Enclosed, Ball Separate Rotors and h.p. 

Proof Motor with flange Bearing motor. Special- Stators for installation i : E 

type endbell ly designed for Vibrator in frames supplied by Multi-Speed Motors, of all types, in sizes 
Machine vsers. from '4 h.p. through 100 h.p. 


Elevator Motors in all ratings, both 1 & 2 
speed, or slip-ring types 

Single Phase Motors, from 34 h.p. through 
5 h.p. 

Motoreducers in a wide range of ratios, 
with either 3 phase, single phase or slip- 


STANDARD DESIGN. Hor- - ring driving motors. 

izontal, Ball Bearing, Drip Space saving, Stators and Rotors built to 
Proof Reuland Motor your own specifications 

duces greater flexibility. 





REULAND ELECTRIC COMPANY 


Main Office: Alhambra Calif. e Factory Office: San Francisco, Calif. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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KOPPERS HEAT- RESISTANT 
POLYSTYRENE P-8 


HERE were plenty of interesting exhibits at the 

Plastics Show in New York, but people really 
got excited at the Koppers display. Here they saw 
the boiling test of the new Heat-Resistant Poly- 
styrene P-8. Tea strainers made of P-8 were im- 
mersed in boiling water for 30 minutes—a test that 
would twist ordinary polystyrene out of shape—but 
there was no material distortion of the strainers 
made of Koppers P-8. 

What really makes this “Hot News” to the plastics 
industry is that Koppers Heat-Resistant Polystyrene 
P-8 sells at the same price as regular polystyrene 
which is the lowest in cost of all the thermoplastics! 

Molders and plastic buyers were quick to see that 
here was the material their customers wanted. No 
longer would they have to pay a premium for heat- 


resistant plastics. Tea strainers, funnels, me2suring 





Suberb clarity or any color you want. Koppers Color Chips each 
carry their own identification number. Once you choose a 
color it can be duplicated order after order with scientific 
accuracy. 


cups, cutlery handles, canisters, nested cups, refrig- 
erator dishes and a host of other products—could 
now be made to stand the heat of the automatic 
home dishwasher. Radio cabinets would not distort 
over the hot spot of the power tube. Lighting fixtures 
made of P-8 would keep their shape. 

But this is not the complete story of Koppers 
amazing new Polystyrene P-8. A faster molding 
cycle and better moldability mean lower costs and 
greater production. 

No extra price. Remember, Koppers Polystyrene, 
P-8 gives you all these advantages at no increase in 
price. This is possible because a radically different 
manufacturing process, pioneered by Koppers, per- 
mits rigid quality control from the raw chemicals to 
finished P-8. Send the coupon for free sample and the 
new booklet on Koppers Plastics. 


KOPPERS COMPANY, INC. 
Chemical Division . Pittsburgh 19, Pa. 


FREE TRIAL OFFER 


— . . 
[ mE to commercial molders in the 
/ he Pers C. United States and 
Nic. nn. 
/ Pie, s, cal Dj, Pany — Canada only. 
Py Ureh | Vision PES — 
'Cas 9 >”? — 
a » Py 1] — 
~ 
/ Yous r P. me Vo End 
/ Dew b. Pol, k ür i 7 
/ ime JOkler “¥en Puta 
Or On K De llets Decja]» 
"Pan à Pers Py 23 lb, ) Tum 
"Sition tics of / 
b ] sO, 
dre. Ss / 
— 
— hiş Offer / 
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*CELLULOSE ACETATE 
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Where are You between 


ACHINE DESIGNERS: There’s a place 
for you between the covers of this 
new book, “Unusual Applications 

of Roller Chains." We've all seen hundreds of 
applications where roller chain was used for 
positive power transmission, timing of oper- 
ations and conveying of materials. What we 
want are the hundreds of unusual applications 
where roller chain was used to solve a design 
problem... examples of the manner in which 
you've used roller chain to save space . . 

reduce costs . . . assure positive, more efficient 


operation . . . add to product salability. 


We'll take your applications, combine them 


with some unusual drives we've designed, and 
turn out a booklet packed full of information 
that will be a big help for you and us in 
designing chain drives. 

We want to get the book out as soon as pos- 
sible. So send in your data (photos, drive 
diagrams or both) as soon as you conveniently 
can. Mail them to Baldwin-Duckworth Divi- 
sion of Chain Belt Company, 321 Plainfield 
Street, Springfield 2, Massachusetts. Your 
copy of "Unusual Applications of Roller 
Chains" will be sent as soon as the book is 
printed. A typical example of an unusual drive 


is illustrated below. 

















through standard attachment links. Form is revolved 
by the feed sprocket engaging the chain rollers. 
Air pressure is used to hold the form in contact 
screws extending with the guide collar. 
WANT A PERSONALIZED DRAFTSMAN'S PENCIL? Send in your 
photographs, information or data that we can use in pre- 
paring "Unusual Applications of Roller Chains" and we 
will send you a useful draftsman's pencil with your name 
engraved on it. You'll find it a handy item for your work! 


IDALDWIN-REX — — 


ROLLER CHAINS 


BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 


This wood shaper employs Baldwin-Rex Roller 













Chain to revolve an irregular form containing the 
wood to be shaped. Chain is fitted around the base 


of the form and fastened by 








321 Plainfield Street, Springfield 2, Massachusetts 
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CLASS 9070 
TYPE A 
RATING: 150 VA 
50/60 CYCLES 





These features make it easy to meet 


T4 + 


LITTITTT a low voltage control specification 
IT CEFET LOWER VOLTAGE DROP—Unusually low impedance gives good regulation. 
ELILIEZT Designed to handle the high inrush currents typical of A.C. magnets. 

+ — 


IV | SECONDARY CIRCUIT PROTECTION provided by easily adding Square D 
bracket and fuse block unit-assembly. One or two can be added to 


HERE ! nbly. One or two con | | 
——ñ— 4 any of the transformer sizes—maximum flexibility with minimum stocking. 
"IJ ] » 4 —L 
LL um T^ DUAL-VOLTAGE PRIMARY —(optional) primary winding reconnectable for 
++} | J either 220 or 440 volts—required by “Automotive Standards.” 
LLLI | 
T LI. I 1 SCREW TERMINALS —no flexible leads—panel wires run directly to trans- 
| Re former terminals—no splicing. 
LLLI LESS SPACE Built-in terminals conserve mounting area by eliminating con- 
+ H HÀ ventional terminal block. 
st i i | fi 
1 a | ] E” EASY TO MOUNT AND WIRE—Accessible mounting holes—all front con- 50/60 or 25 
CYCLES 


nections. 


SQUARE Į) COMPANY 


DETROIT ° MILWAUKEE . LOS ANGELES 
SQUARE D COMPANY CANADA LTD., TORONTO * SQUARE D de MEXICO, S. A., MEXICO CITY, D.F. 
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Bari GROWING DEMAND fo 
ntrol circuits has focused attention on the need fo 


motor co 
gnetic starters, contactors, 


designed to supply A. C. ma 
typical of such systems. 

In developing and building 
Square D has been gu 


builders themselves. Y 
tant features which these new transformers 


its new line of control circuit transformers, 


uided by the recommendations of machine tool 
ou'll see their suggestions reflected in the impor- 
provide. 











h Richards Street, Milwaukee 12, 
are D Field Engineer 


ny, 4041 Nort 
or contact your nearby Squ 


Wrute for BULLETIN 215...Square D Compa 


Wisconsin, 









CL AUTOMATIC CRANKSHAFT LATHE 


all line bearings in one operation 
automatic conirol 


ransformer, which 


LEBLOND 7A 
which rough turns 
— 12 to 15 cranks per hour. Its 
panel (above) has the Square D t 
provides the low voltage safety feature. 
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9 NUTS, including 
BICYCLE PARTS, from axles u 


4 cone, barrel, plier, oblong, s M 
o Tri-Slot, half-round saddie bolts to chain-adjusti 
Ade Screw and screws 


AIRCRAFT PRODUCTS: AN Bolts, Lockwasher units 
Nuts, Screws, Studs, Cotters (in- 
cluding Stainless Cotters) 


(a ` iiL oa A 
ZA À Ón 
MILLED STUDS in a full range of 
ire 
FURNITURE BOLTS, Skein Nuts Ns ee 










DARDELET RIVET-BOLTS with the 
Cabinet Bed Bolts and Bed Screws OD ver thread .. . time savers 


A 


for steel ai o 


A 








“| WEATHER-TIGHT Bolts— modern PHILLIPS and CLUTCH RECESSED 

fasteners for wood ossemblies— HEAD Machine Screws and Sheet Mn re -for locking. g7 *1035" SET SCREWS of hi-tensile 
,. eliminate counterboring Metal Screws v heat-treated steel 
4 





/ 
e , 


AR 
Q oe o E (o | 
COTTER PINS of steel, brass, LAMSON LOCK NUTS- 





ROAD MACHINERY and other 
heavy equipment parts —high 


: aluminum and stainless steel One-piece, all-steel—can be PLASTIC INSERTS — made to your 
tensile and alloy fasteners 


t re-used repeatedly — * ... in production 
\ quantities 





j © 539 





À “BENT” Bolts, including U Bolts, WIRE ROPE CLIPS with the new PIPE PLUGS, square heod and LOK- THRED STUDS- Thread loc 
J, L, Hook and Eye Bolts Hi-Center Saddies and extra- headless; forged steel, heat- and seals in standard tapp 
: strength U Bolts treated holes 







aq “BOLTS, NUTS & SCREWS” —o compilation of importo" 


technical articles on the manufacture, inspection, specit- fi 





nu ON ANY OF 









AT! o É » 
ys : COMPLETE INFORME RATED ABOV «ation and use of fasteners; order from The Lamson if 
i FO as ss , 
cen? ul THE FASTENE Sessions Co. at $1.50 per copy. 
(utl — — ð "BOLT, NUT & RIVET STANDARDS" — a complete and up-to 
— — — 
— — date standards book on commercial fasteners. Available 









only from the American Institute of Bolt, Nut & Rivet Manv 
facturers, Hanna Bldg., Cleveland, Ohio. $2.00 per copy 
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HERE'S DIFFERENCE 


LAMSON “1035” 
SET SCREWS 


Ordinary Set Screws 


7o 
A 


\ SOFT CORE 


1 
"m L sof MAY TWIST OFF 


i RE 
ee Ve UNDER HIGH TORQUE 


Lamson “1035” Set Screws 


LOO SET SCREWS 
HARD ,ouGe WON'T BREAK 
EXTERIOR core OFF WITH THIS 


TOUGH, HEAT 
TREATED CORE 


OU CAN'T JUDGE a set screw by its "skin" alone. priced alloy product; yet THEY SELL FOR THE SAME 
You've got to get below the surface to determine PRICE AS COMMON, ORDINARY SET SCREWS. 


real set screw quality. distet n us ] i 
3 3 Lamson *1035” Set Screws are available in a full range 


Through a series of special heat treatments, Lamson of commercial sizes. 


“1035” Set Screws attain not only a high surface hard- à à ‘ 3 
f : B So why not get premium quality without paying a 


) ness but also a rugged toughness all tbe way tbrougb. premium price? Specify Lamson “1035” Set Screws 
This results in the ideal combination for a set screw: Sno double cale: 2 Band "hide" sad toughness all the 
ia (1) outer hardness which provides a sharp "biting" way tbrougb! 
surface at the point and (2) internal toughness that 
will withstand heavy compression and prevent heads THE LAMSON & SESSIONS COMPANY 


> — "a i General Offices: 1971 West 85th Street è Cleveland 2, Ohio 
or shanks from twisting off under high torque. 

Plants at Cleveland and Kent, Ohio * Birmingham * Chicago 
For the majority of set screw applications, Lamson 


rto B te ess’ . . . . . 
; 1035's” will perform as satisfactorily as the highest 


FURNITURE BOLTS e  SEMI-FINISHED NUTS e LAMSON LOCK 31$ — 





P BOLTS e ELEVATOR BOLTS « STOVE RODS e TRACTOR BOLTS « JNCHEL 





è SPRING CENTER BOLTS e HUB and WHEEL BOLTS s CONNECT! APPING 


IE NUTS e BARREL NUTS èe OBLONG NUTS è CABINET BED BOLTS ; 3 wc ATHER-TIGHT 





* PLASTIC INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS e * -AP S e FIN HEAD 8O 
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Modern 
Quality- control 


methods assure close 
adherence 

to 

Industry standards 
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The lew cost end 
high quality of mod- 
ern festeners is due 
in large part to the 
use of modern pre- 
cision machinery. 
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There are about 


different 


styles, sizes and types 
of STANDARD Fasteners 


You are well aware of the many advantages of 
using standard component parts in machines, 
appliances and structures. When you fasten 
parts together with Fasteners you can usually 
find standard items that exactly fit your needs, 
and that can be obtained interchangeably from 
any one of a dozen manufacturers, with positive 
assurance of accurate fit. Sometimes a slight 
alteration in your design will permit the use of 
a standard fastener, rather than a minor varia- 
tion from the standard—and you benefit in 


many ways by the change. 


More and more, engineers, designers and 


* manufacturers realize that the dependable, 


predictable performance of Fasteners means 
greatest satisfaction and economy. Being mass- 
produced, they are low in cost; being accurately 
made from known materials by familiar manu- 
facturing methods, they are reliable. 

For dependable and economical joints and 


connections, use Bolts, Nuts, Screws and Rivets! 





HOLO-KROME 
— 


Socket Head CAP SCREWS 


FIBRO FORGED 4 
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THE HOLO-KROME SCREW CORP. HAR 'ORD 10, CONN. 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


(1) REVERSE SWITCHES—lLuciid Elec- 
tric & Mfg. C Madison, Vhio. Bulletin 
1002A, 2 pages. Provides information on 
handle-operated and ndant mounted, 
thumb-operated switches used on machini 
tools and small hoists. 


(2) ROTARY PUMPS— Viking Pump Co., 
Cedar Falls, lowa. Bulletin 47-S, 8 pages 
Detailed specifications and application 
data on fuil line rotary pumps for 
handling both corrosive and non-corrosive 
liquids and lubricants. 


ot 


(3) FINISH STANDARDS — Edward 


Blake Co., 437 Cherry 5t, W. Newton 
65, Mass. Bulletin No. 1048, 6 pages. 
Describes set of machine-cut steel surtaci 
finish standards tur comparison testing 


of 2 mu polish to 500 mu grind finishes. 


(4) PNEUMATIC CONTROLS—Pneu-trol 


Devices, Inc., 3122 N. California Ave., 
Chicago 18, In. Bookie t, 22 pages. Pre- 
sents illustrated data for over 25 types of 
eleetro-pneumatic controls used on ma- 


chines involving push-pull motions, 


(6) NON-FERROUS DIK CASTING- 
Stewart Die Casting Div., Stewart-Warner 


Corp, Chicago 39, ill Handbook, 112 
pages. Comprehensive data covering zinc, 
aluminum, magnesium and copper alloy 


die casting, including a valuable supple- 


ment on finishing operations. 


(6 PERMANENT MAGNETS—tThe In- 
diana Steel Prod. Co., 6 N. Michigan Ave., 
Chicago 2, lil. Book No. 4-B-9, 32 pages. 
Design procedure and construction data 
on all phases of permanent magnets. 


(7) AUTOMATIC 


SHAFT SEALS — 
Schwitzer-Cummins Co., 1125 Massachu- 
setts Ave., Indianapolis 7, Ind. Catalog, 
28 pages. Technical data for use in choos- 
ing spring-type seals including eleven 
typical applications. 


(8) BALL AND ROLLER BEARINGS— 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
Brochure, 72 pages. Contains six sepa- 
rate bulletins covering specifications for 
line of precision ball and roller bearings. 


(9) SOCKET 
Mill Supply 


SCREWS—The 
Div., Waterbury 91, Conn. 
Catalog 854, 36 pages. Well illustrated 
specifications on line of socket-type set, 
cap and shoulder screws, and pipe plugs. 


(10) VIBRATION DAMPER—The Kor- 
fund Co., inc., 48-15 32nd Pl., Long Is- 
land City 1, N. Y. Supplement to Catalog 
WR-700, 2 ages. Describes redesigned 
ribbed sheeting of rubber and cork for 


Bristol Co., 


use as machinery noise and vibration 
dampers. 

(11) ELECTRIC MOTORS—Lima Elec- 
tric Motor Co., Lima, Ohio. Bulletin 


MB-1, 6 pages. Design features of motors 
used in gearshift drives, pedestal grinders 
and polishing lathes. 





(12) HEATING COILS—H. W. Tuttle & 
Co., Adrian, Mich. Catalog, 12 pages. 
lilustrated specification data for line of 
heating coils and replacement elements 
suitable for all types of appliances, 


(13) BALL JOINTS—J. J. Tourek Mfg. 
Co., 4701 16th St., Chicago 50, Ill. Catalog 
No. 26, 16 pages. Cutaway views and 
dimensional data for twelve types of 
small, standard ball joints. 


(14) HYDRAULIC CONTROLS — Sperry 
Products Inc. Danbury, Conn. Bulletin 
2001, 8 pages. Covers several types of 
remote control units for use with valves, 
machine feeds, gasoline engines, pumps 
and related equipment. 


(15) SPRING TYPE FASTENERS - 
Simmons Fastener Corp., 1750 N. Broad- 
way, Albany 1, N. Y. Bulletin, 4 pages. 
Presents information on two types ot! 
Quick-Lock spring-loaded, plain steel or 
plastic covered fasteners. à 


p 


16) SPEED REDUCEKS Winfield H (20) MOTOR-LEAD MARKERS—W. H. 
nith Corp. Springfield, Erie County, Brady Co., 808 N. 3rd St., Milwaukee 
i Bulletin, 4 pages. Describes six Wisc. Bulletin, 4 pome. Describes and 
delis of helical gear speed reducers illustrates types of self-adhesive motor 
hat cover wide range of ratios and connection diagrams, lead and rotation 
/Wers markers. 
17) ELECTRICAL LAMINATIONS - (21) FHP V-PULLEYS — Worthington 
nomas & Skinner Steel Products Co., Pump & Machinery Corp., Box 953, Buffalo 
24 bk. 23rd St., Indianapolis 5, Ind. 5, N. Y. Bulletin FHP-7-48 Buffalo, 12 
talog No. 47, 12 pages. Engineering pages. Construction data and specifica- 


data and complete specifications tor eight- 


tions for cone-grip tapered V-belt pulleys. 


n standard shaped steel laminations. 


(22) PLASTIC GEARS—Continental Dia- 


(18) MOTOR BRUSHES—tThe Stackpole mond Fibre Co., Newark 40, Del. Catalog 

‘arbon Co., St. Marys, Pa. Catalog No. CG40, 8 pages. Contains charts and tables 
14 pages. Complete design informa- for use in designing silent gears made of 

tion covering choice of precision carbon Celeron thermosetting plastic laminates. 

brushes used in all types of small motors 

and generators. (23) HIGHLIGHTS—Eastman Kodak Co., 

Rochester 4, N. Y. House organ, Vol. 1, 

(19) CIRCULATING PUMPS — Allis- No. 1. Monthly bulletin summarizing 

Chalmers Mfg. Co., 1002 S. 70th St, Mil- current news of special interest in the 

waukee, Wis. Bulletin 52B6975, 8 pages. photographic field. 

Construction and application data for 





side-wall mounted coolant pumps. American Phenolic Corp. 1830 S. 54th 
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Ave. Chicago 50, Ill. Catalog A-1, 74 
pages. Comprehensive data giving elec- 
trical characteristics for & line of AN 
terminal connector assemblies and ac- 
cessories. 


(26) GEAR MOTORS — United Electric 
Machinery Co., 1824 N. 72nd Court, Elm- 
wood Park 36, Ill Bulletin, 4 pages. 
Describes gearmotors, motors and speed 
reducers that can be adapted to fit specific 
requirements. 


(26) BALL BEARING SWIVELS—Gen- 
eral Machine & Welding Works, 1100 E. 
2nd St., Pomona, Calif. Bulletin, 4 pages. 
Presents data on ten types of ball bearing 
swivels for attachment to lifting hooks 
and cables. 


RUBBER AND PLASTICS—Amer- 
tubber Co. 11 Mercer 8t, 
New York 13, N. Y. Handbook, 56 
pages. Physical and electrical properties 
of Ace hard rubber and plastic sheets, 
rods &nd tubes including tables of toler- 
ances, weights and standard sizes. 


(23) 
ican Hard 


(28) TIN CONTENT INDICATOR — 
Wheelco Instruments Co., Harrison & 
Peoria Sts., Chicago 7, Ill. Educational 
Bulletin No. 8, 4 pages. Explains opera- 


tion of Model 2860 instrument for ana- 
lyzing tin content of solder and related 


alloys. 

(29) OVER-RUNNING CLUTCHES — 
Morse Chain Co., 7601 Central Ave., De- 
troit 8, Mich. Catalog C11-48, 16 pages. 


Dimension and engineering data for line 
of Formsprag indexing clutches. 


30) COLD-DRAWN STEELS—Republic 
teel Corp. 3100 E. 45th St., Cleveland 
4, Ohio. Booklet, 28 pages. Gives proper- 
ties and uses for sixteen types of free 
machining and carbon steels. 


aD ENCLOSED SWITCHES — Micro 


witch, Box 6561, Freeport, Lil. Bulletin 
No. 50, 12 pages. Complete data for 
twelve t of small switches used as 
safeties, terlocks, limits and controls 


in a-c circuits. 


(32) TRANSMISSIONS — Speed Control 
Corp., Dept. C12, Wickliffe, Ohio. Folder, 
6 pages. Selection data and specifications 
for four models of variable speed revers- 
ible transmissions with speeds to 7,000 
rpm and rated up to 20 horsepower. 


83) ELECTRONIC MICROMETER — 

ymond M. Wilmotte Inc., 1469 Church 
St, N. W., Washington 5, D. C. Brochure, 
8 pages. Describes Visi-Limit Micrometer 
for measuring vibrating objects to an 
accuracy of 0.0001 inch. 


(84) INDUCTION MOTORS — Electric 
Machinery Mfg. Co., Minneapolis 13, Minn. 
Bulletin 1300-PRD-190, 8 pages. Con- 
struction features of  direct-connected 
squirrel-cage induction motors with rat- 
ings of 200 hp and larger. 


(35) ALLOY STEELS — Carnegie-Illinois 
Steel Corp., Pittsburgh, Pa. andbook 
ADV-17963, 176 pages. Complete and 
valuable data covering effects of X 
elements, — properties, heat 
treatment and applications for alloy steels 
including tables and reference charts. 
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(36) AUTOMATIO CONTROLS—Leeds & 


Northrup Co., 4934 Stenton Ave., Phila- 
delphia 44, a. Catalog ND4A(1), 40 
pe Full detalls on temperature regu- 
ating instruments for moving valves and 
dampers. 


(37) HIGH FREQUENCY RESISTORS— 
International Resistance Co., 401 N. Broad 
St, Philadelphia 8, Pa. Bulletin F-1, 4 
ages. Specifications and characteristics 
or Type MP resistors used in high fre- 
quency measuring circuits. 


(38) MIDWEST ENGINEER—The West- 
ern Society of Engineers, 84 E. Randolph 
St, Chicago 1, lil. Society Publication, 
Vol. 1, No. 1. Monthly (except June, 
July and Angust) magazine containing 
articles on different phases of engineering 
development and industrial progress. 


(39) WORM GEAR DRIVES — Foote 
Bros. Gear & Machine Corp., 4545 5. 
Western Blvd., Chicago 9, lll Bulletin 
HPA, 25 pages. Complete technical in- 
formation covering horizontal and vertical 
drives and adaptations. 


(40) PRESSURE TRANSMITTERS—-Au- 
tomatic Temperature Control Co., Inc., 
5212 Pulaski Ave., Philadelphia 44, Pa. 
Catalog, 8 pages. Operation and applica- 
tion data for Bourdon tube and bellows 
type instruments with built-in electrical 
converters. 


(41) NICKEL ALLOYS — The Interna- 
tional Co., Inc., 67 Wall St, New York 
5, N. Y. Standard Specialties Handbook, 
24 pages. A compilation of 200 products 
made of non-corrosive and high tempera- 
ture nickel alloys. 


(42) MOTORIZED SPEED REDUCERS 
—The Falk Corp., Milwaukee 8, Wis. 
Bulletin 3101, 4 pages. Contains design 
details of Series E Motorducers adaptable 
through interchangeable gearing to a 
wide range of applications. 


(43) FOUR-WAY VALVES — Saval Inc., 
1915 E. 51st St, Los Angeles 11, Calif. 
Bulletin HS-206, 4 es. Design and 
specification data for line of manually 
operated valves for use in gas, oll or 
water circuits. 


(44) LOCK RING INSERTS — Rosan, 
Inc., 5224 Southern Ave., South Gate, 
Calif. Catalog, 15 pages. Specifications 
and reference data for line of serrated 
locking ring inserts. 


45) FLEXIBLE HOSE—B. F. Goodrich 
o., Akron, Ohio. Bulletin, 4 pages. De- 
scribes Highflex light-weight flexible rub- 
d Eo for use as small pneumatic tool 
air lines. 


(46) DIE METAL—Ampco Metal, Inc., 
1745 S. 38th St., Milwaukee 4, Wis. Bul- 
letin 96, 8 pages. Physical properties of 
— 21 and 22 aluminum bronze die 
metal. 


(47) SMALL BALL BEARINGS—Minia- 
ture Precision Bearings, Inc., Keene, N. H. 
Catalog 49, pages. Specifications on 
40 types and sizes of small radial, super- 
light, pivot, angular contact and thrust 
bearings. 


(48) LUBRICATOR VALVE — Titeflex, 
Inc, 518 Frelinghuysen Ave, Newark b, 
N. J. Booklet, 8 pages. Application and 
installation data for Grannan valve used 
2 single line centralized lubrication sys- 
ems. 


(49) FLASH LAMPS—Ameglo Grp. 4234 
Lincoln Ave., Chicago 18, Ill. Bulletin, 4 
pages. Describes and gives specifications 
for ten types of open spiral, self-ionizing 
electronic flash lamps. 


(50) HARDFACING ALLOYS—Alir Re- 
duction Sales Co., Dept. 1968, 60 E. 42nd 
St, New York 17, N. Y. Booklet 16 pages. 
Properties and application data for line of 
— and non-ferrous wear-resistant 
alloys. 


(51) HYDRAULIC FLOW METER -— 
Flowmeter Corp. of America, High Falls, 
N. Y. Bulletin, 4 pages. Construction and 
operational characteristics of a turbine- 
type instrument for measuring liquid or 
gaseous flow. 


(82) INVESTMENT CASTINGS — Allis- 
Chalmers Mfg. Co., S. 70th St., Milwaukee, 
Wis, Bulletin 19B6451A, 4 pages. Illus- 
trates wide range of intricately shaped 
parts produced by the precision invest- 
ment casting process. 





STEEL 
AIRCRAFT 


| SHEETS and PLATES 








I 
f 


S HARONSTEEL quality open hearth, 
| annealed aircraft sheets and plates 
| conforming to specifications AN-QQ- 
685, Amendment 5, dated May 5,1948, 

immediately available from stock at 
our Farrell, Pa., warehouse. 
















u 


heet 
Aircraft plate ands à 


.078 500 

032 156 
.083 750 

.037 .187 
095 1.000 

049 .250 
.109 " 72". 

.065 s is 18 X 


| SHARONSTEEL PRODUCTS COMPANY 


25 HAYWOOD STREET 13905 TIREMAN AVENUE 
FARRELL, PA. <--> DEARBORN, MICH. 
PHONE 6561 Phone: TIFFANY 6-1800 


Steels Stocked at Warehouses 


COLD DRAWN SEAMLESS STEEL MECHANICAL TUBING @ GALVANIZED SHEETS 
GALVANNEALED SHEETS @ HOT ROLLED STRIP @ HOT ROLLED BANDS 
= COLD ROLLED STRIP. è BOILER TUBING — 
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5. 
" FORM DIRECTION OF L 


The heavy black line at position A shows the form of 
"Lok-Thred", while the dotted line shows the correspond- 
ing American National Thread form. Position B shows the 
action which occurs when the male “Lok-Thred” enters the 
60 American National Thread tapped hole. The 6° root 
angle, through the interference created, causes a reforming 






of the socket thread, which fills the void area and causes 1 ri 
a locking action, plus a positive seal. IN 1OK-THRED NAT | ONAL SC R FW 
7 


OFFERS AN IMPORTANT NEW 


“Lok-Thred” fasteners actually 
become tighter in service, even under 
vibration. They are available now in 
bolts and screws as well as studs, and 


with special or standard heads. 


They not only lock more securely 
than American National Threads (see 
diagram), but also seal positively, 
even against liquids under pressure. 
Bosses and blind tapping can be 


eliminated. 





p 


THE NATIONAL SCREW & MFG. 
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TYPE OF BOLTS AND SCREWS 


Lock securely and become tighter in service. 


Have much higher fatigue limits than fasteners with con- 
ventional threads. 


Stronger in both tension and torsion than ordinary 
American National Threads. 


Carry entire normal working load on 6° angle at root of 
thread under high compressive prestress. 


Modified American National Threads permit use of 
standard tools. 


Re-usable and on any re-application less 
than one-half additional turn brings 
torque back to its original installation 
value. 





Do not require selective fits. 


Do not gall when being driven nor fret in 
service. 


Act as dowels and taper pins. 


Seal positively and eliminate added 
bosses and blind tapping. 


COMPANY, CLEVELAND 4, OHIO 
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HOW MUCH NOISE DOES TROUBLE MAKE? 


In a fog-horn or whistle—none—and that's just 
the trouble. Commercial materials used as the vocal 
cords of these metal shouters presage diaphragm 
failure— voicelessness — and danger. 


Specially processed Riverside Phosphor Bronze is 
the one metal that meets all diaphragm require- 
ments without "ifs" or “buts”. It resists corrosion 
even when,exposed to metal-devouring salt spray 
or sulphur-laden atmospheres. It has superior, 
lasting tonal qualities. And its excellent fatigue 
resistance enables it to successfully withstand 
500-cycles-per-second vibratory stresses that would 
make ordinary processed phosphor bronze or other 
metals totally unsatisfactory. 


When we receive a Phosphor Bronze order for this 
application, engineering, production and fabrica- 
tion steps are worked out in cooperation with the 
customer—and the alloy is made to strict, prede- 
termined specifications. These assure a high- tin 
Phosphor Bronze of utmost uniformity; precisely 
held gauge Saumano refully controlled rolling 
reductions; extremely \flat surfaces without 


scratches; special processing to overcome residual 
stresses; painstaking final inspection. And a prod- 
uct that gives satisfaction! 


Every alloy problem must be solved individually. 
This is why we ask you to furnish us with the case 
history of your particular puzzler. 


Send today for our catalog (making sure to specify 
the alloy that interests you). Or, better still, write 
us‘as fully as you wish concerning your alloy problem. 


INSIDE RIVERSIDE — —- 


Sooner or later every industrial organization 
must decide whether its policy is one of scope 
or concentration. At Riverside we have solved 
the problem neatly by concentrating on the 
more refractory non-ferrous alloys and at the 
same time permitting ourselves unlimited 
scope in the field of applications. This is 
one reason why we can serve you better. 


RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 


NovemBer, 1948 


PHOSPHOR BRONZE 


NICKEL SILVER 
BERYLLIUM COPPER 
CUPRO NICKEL 
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Friction-Fighting Headquarters" for more 
than 40 years— That's how long Gits Bros. 
has devoted all its time, effort and facilities HIGH SPEED SEALS 
to solving and satisfying lubricating 
problems of every description 


Yx 


These more-than-forty years of "Friction-Fighting" I 


have developed the largest selection of really 


quality lubricating devices—o size 





and style for every need 
BRASS GAUGE 





They're all top quality because they include 
such features as: tightly reclosing hinged covers, 


in which Gits pioneered; large capacity SIGHT GRAVITY FEED 


free-flowing designs machined from solid brass 






bar stock instead of stampings as found in 
many oilers; accurate die cut threads for snug 


leakproof mounting; and many others. 


It will pay you to bring your lubricating 


problems to "Friction-Fighting Headquarters" 






to Gits Bros. where longest 
WICK FEED 
experience and the most complete range 


of styles are at your command. 


Write today for complete information 


CONSTANT LEVEL 















STEEL—ELBOW 
7 
TUBE OILER 
BALL VALVE Visit Us — Booth 560 
2 at the Power Show, N. Y 
Í Nov. 29 to Dec. 4 
STEEL—BRAZED 
DRIVE OILER THREADED .— VERTICAL 
GITS BROS. MFG. Co. 
—— — — — — -——— 
0000 S, Kilbourn Ave. Chicago 23, lllinois 
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CASE REPORT No. 52 from a series of actual cases 
recording the successful application of BEAR 


DY-NAMIC BALANCING to Industry. 


R w 8 E 








Blower Wheels 
Balanced in Less Than 
Two Minutes! 


MT HAWLEY MFG. CO , PEORIA, 
ILL., reports. With this Bear Dy- 
Nam ic Balancing Machine, Mod el 
340-R, blower wheels ranging in 
size from 5" to 9" diameter, are 
balanced in an average time ot 
1 minute 42 seconds Result 
Much quieter and smoother oil 
burner performance! 


po n 
SS 
SNR NS 


Dy-Namic Balance 





" 




















You can obtain improved product performance and elimina- 
tion of noise and vibration at lower cost through this faster 
Bear Dy-Namic Balancing Method. Lower initial capital in- 
vestment and a low cost-per-unit are made possible by this 
revolutionary Bear Method. With Bear, Dy-Namic Balancing 
is speeded up to a point where the operation hardly interrupts 
routine production . . . simplified to a point where men and 
women learn to Dy-Namically Balance rotating parts in just 
a few hours. 

Send now for this FREE fact-packed 22-page Dy-Namic Balanc- 
ing Manual for rotating part« weighing from 4 oz. to 8 tons! 
Write: Bear Mfg. Co., Dept P-5, Rock Island, Illinois. 


BEA STATIC AND DY-NAMIC ie 
BALANCING MACHINES A 
























Pot'd. & 
Pots. Pend. 


^ 
A Lowe 


‘Hallowell’ Solid Steel Collars, functionally proportioned through- 
out, are precision-machined so faces run perfectly true 

are also highly polished all over yet they cost less than 
common cast iron collars 3” bore and smaller are made from 
Solid Bar Stock To make sure the collar won't shift on the 
shaft, they are fitted with the famous ‘‘Unbrako’’ Knurled Point 
Self-Locking Socket Set Screw—the set screw that won't shake 
loose when once tightened. ‘Hallowell’ .. . a “buy word” in 
shaft collars available in a full range of sizes for 


IMMEDIATE DELIVERY 
Ask for the name and address of your nearest 
“Hallowell” Industrial Distributor. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 545 


CHICAGO DETROIT INDIANAPOLIS ST. LOUIS SAN FRANCISCO 
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HOWN above is a bronze printing press roll. It is one 
S of hundreds cast by the Shenango-Penn centrifugal 
process and then completely finished to specification in 
the modern Shenango-Penn shops. 

Printing plants supplied with these rolls find them to be 
superior to ordinary rolls. The printers save time and 
money. The press manufacturers or equipment suppliers 
save plenty, too! Here’s why... 

The Shenango-Penn centrifugal process provides 
stronger, pressure-dense castings with finer-than-usual 
grain. So the rolls readily take an ideal mirror finish, last 
longer, are better able to resist breakage or distortion. 
Trouble is avoided. Maintenance and service time is re- 
duced. Moreover, metal is saved. So is finishing time, 
because there’s less machining to do! And finally, imper- 






) 
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What they learned in a printing plant 


key to savings! 








fections such as sand inclusions and blow holes simply 
don’t exist! There are fewer wasteful rejects. The finished 
rolls do a better job! Longer! 

However, Shenango-Penn experience and facilities 
aren't by any means limited to bronze rolls. Here, vir- 
tually amy symmetrical part, tiny or huge, ferrous or non- 
ferrous, can be cast centrifugally and furnished rough, 
semi- or finish-machined, as you wish—bushings, bear- 
ings, sleeves, liners, collars, rings, etc. If you use or need 
such parts, we believe we can show you some really worth- 
while savings and advantages. Why not let us prove it? 


SHENANGO-PENN MOLD COMPANY 
672 West Third St. Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


FREE BULLETINS 


No. 143—Centrifugal castings of non-ferrous metals and alloys. 
No. 144—Centrifugal and static castings of plain and alloyed irons. 
No. 145—Centrifugally cast bushing stock in all standard sizes. 


ALL BRONZES * MONEL 
METAL * ALLOY IRONS 


y 


Only one fompany" can fill 


ALL y 


pur moulded packing needs 


*E. F. HOUGHTON & CO. 


303 W. Lehigh Ave., Philadelphia 33, Pa. 


We're impartial when it comes to recommend- 
ing mechanical packings. We furnish all types, 
hence are in position to supply the type and 
style best suited to your particular need. 
Houghton packings include both leather and 


synthetic rubber, as follows: 


VIM LEATHER 


Leather made in our own tannery is moulded 
into all popular styles— Cup, Flange, "U" and 
"V" — and impregnated to render the packings 
impervious to the medium used. VIM "V" Pack- 
ings are supplied in both wax-filled and resin- 
impregnated types. All VIM Packings are guar- 
anteed to last at least twice as long as any 
other leather packings when properly installed. 
That's a promise made as a result of nearly 


50 years’ experience. 


VIX-SYN FABRICATED 


Available in six standard compositions to cover 
a wide range of operating conditions, including 
a temperature range from O? to 700^F. All 
compositions are compounded from synthetic 


polymers designed especially for the service 


recommended and reinforced with duck or as- 
bestos fabric for extra strength and durability. 


VIX-SYN HOMOGENEOUS 


Supplied in solid ring form, for pressures under 
3000 psi, and temperatures from —65? to 
-- 250? F. Made in" V" and "U"-cup styles, also 
special moulded shapes such as diaphragms. 


“0” RINGS 


Made from synthetic rubber for either commer- 
cial or Aeronautical Material specifications, 
for pressures up to 3000 psi. We supply 
leather back-up washers for use with "O" Rings 
where pressures range from 1500 to 3000 psi. 


DESIGN SERVICE 


Houghton engineers are equipped to supply 
original packing designs or make suggestions 
in existing designs to solve packing problems. 


And remember, please, that only one company 
—HOUGHTON--can fill ALL your packing 
needs. That means one source of supply, one 
group of engineers on whom you can depend 
for packing service. 


HOUGHTON'S 
VIM LEATHER AND VIX-SYN PACKINGS 
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Portable Power... 
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with a LORD Vibra 


INET portable “Ground Power” units carry power to the job. They 
















have an enviable reputation for their rugged dependability in a wide 
| diversity of applications. 
| The vital and sensitive electronic control is protected from damag- 
ing vibration by a Lord Vibration Control System, engineered as an 
| integral part of the unit. Through the protection thus provided stable 


voltage is assured, tube breakage is minimized, instrument life is 


prolonged, and maintenance cost of delicate parts greatly reduced. 
INET thus gives further evidence of the growing recognition of the 


need for effective Vibration Control to improve performance and pro- 


long life. Have you considered the potential improvement in your 
product, possible through Lord Vibration Control? Consult an experi- 


enced Lord engineer. There is no obligation. 


See our bulletin in Sweet's 1949 File for Product Designers or write for Bulletin 


900 today. It describes the complete line of Lord products and services 


tono. Vibration Control Systems 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd, 














@ The secret of comfort in 















Travel Comfort Cushions* is 
fine steel springs. Nothing can take their place. 


When you equip your cabs with ready-to-install Travel Comfort Cushions, 
here's what happens. You provide sustained comfort — reducing fatigue 
through hour after hour of hard driving; you install seating that you can 
guarantee for the life of the vehicle; and you handle your seating problem 
in the most economical and convenient way. 


Travel Comfort Cushions (seats and backs) are engineered to fit your cab 
design. The cushion spring units are developed scientifically for the particular 
vehicle, are upholstered and covered by expert ''tailors" with whatever materials 
you prefer, and are fully guaranteed. 


All you do is set them in the job. 


Travel Comfort Cushions offer a modern, practical way to handle your 


seating problems . . . and no other seating gives so much permanent comfort. 


gut ory FOR YOUR TRUCKS McInerney seating engineers will be glad 


e to work with you in developing the most comfortable 
seating, to serve for the life of the truck. 


Ye, 


4 


f *TRADE MARK REG. U.S. PAT. OFF, 
4 ROMNEY SPRING & WIRE COMPANY 
P 659 GODFREY AVENUE, S. W. 


e GRAND RAPIDS 2, MICHIGAN 


S 
no\* 


' 
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...the modern fitting 


with a ball in the top.. 





LINCOLN 


Surface Check Grease Fittings 


keep dirt out of bearings . . . add to the quality of your machines. 


l. Ball-In-Top—Flush Ball Check 


keeps dirt out—grease in. Head can 
be wiped clean without forcing dirt 


into the fitting and into bearing. 


Sturdier Construction — En- 
larged neck size and projecting 
locking pad protect against damage 


and wear 


Special Spring Design— Spring 
will not compress to restrict flow of 


heaviest lubricants 


4. ... Larger Grease Passage— The larger internal diameter permits greater 
flow of lubricant—requires less pressure to clear the fitting 

5 

2+ ...No Special Couplers Required—Can be contacted by any commercial 


hydraulic coupler in general use today 


SALES AND SERVICE OFFICES 


BOSTON—H. G. Davis, Inc.—Kenmore 5176 
BRIDGEPORT—H. G. Davis, Inc.—Bridgeport 5-816 
CHICAGO —Lincoln Engineering Co. of I net 5.6022 
CLEVELAND —Lincoln Lubricating Systems, Inc Express 4334 
DETROIT—Lincoln Engineering Ce Madison 3484 


EAST ORANGE—Lincoln Lubricating System s, Inc Orange 3-3188 
FORT WORTH—Fritz Keller 2-1345 
LOS ANGELES Lincoln Engineering ( f Calif Richmond 0151 


MILWAUKEE-— Lincoln Equipment Service Division 1191! 

NEW YORK—Lincoln Lubricating Systems, In Trafaigar 7-7900 
OAKLAND—Lincoln Engineering Co. of Calif.—Higate 6130 
PHILADELPHIA —Lincoln Engineer ng Co Locust 4-3877 

PITTSBURGH — Lincoln Engineering Co Montrose 1444 

PORTLAND — Pioneer Equipment Company Lancaster 0488 848-27, 


NovrMnrER, 1948 


Better performance — better design — depends on 
careful attention to the smallest details .. . grease 
fittings, for example. 


Ordinary open-throat fittings often collect tiny 
particles of dirt and grit which are forced into 
the bearing when lubricant is applied. The ball 
in the top of Lincoln fittings gives positive assur- 
ance of clean, grit-free lubrication. These im- 
proved Lincoln Surface Check Grease Fittings 
cost no more than ordinary fittings but will save 
many dollars in increased bearing life. Ask your 
wholesaler or write us for free samples of these 
modern grease fittings. 

èe APPLY THE RIGHT LUBRICANT 


€ IN THE RIGHT QUANTITY 
€ AT THE RIGHT TIME 


LINCOLN ENGINEERING COMPANY 


^ x IP A E " P 
PAC CLADE <Labucatiing AE C ILT E OTE EI Lorn 


5701 NATURAL BRIDGE AVE ST. LOUIS 20, MO 
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ialized ThomaStrip » PRESSURE REDUCING 
and REGULATING Valves 

DIT 
to SOLVE You’, 


| J 
RC Pressure 


PROBLENS 


NENNT imd 


If you manufacture equipment using 
water, air, steam or gas pressures 
which need to be controlled, send 
your problems to us. 

Our twenty-five years of experience 
in the manufacture of special auto- 
matic valves is available to help you. 
Send us the details of your pressure 
problems. 


Write for your free copy of 
eur new 1948 Cataleg fer 
complete details en standard 
CASH -ACME Products. 


"llf l 
M » i 


a CN didi kg — CPP 


A.W.CASH VALVE MANUFACTURING CORPORATION 
6662 EAST WABASH AVENUE, DECATUR, ILLINOIS, U. S. A. 
For many years Specialized ThomaStrip has been 


the means of reducing raw material costs in the Elec- 
tronics Industry. More costly metals have been re- 


FER, 
placed by Cold Rolled Strip Steel, coated and uncoated, WANTA FA STER, vi E OF 
MORE EFFICIENT SOU 


which specifications were developed through the co- ense POWER 
operation of the Industry and The Thomas Steel Com- 
pany. Most satisfactory results have been obtained as 
exemplified by their continued use. 
Perhaps ThomaStrip may lower your costs or give 


you a better finished product—or do both. Thomas’ 


HELE. SHAW Fluid Pewee PUMPS 


In countless oil hydraulic applications, from axle straightening 
presses to automobile body presses, Hele-Shaw Fluid Power 


T H E T 4 0 s A S ST E E L C 0 M PA * V Pumping Units are delivering faster, safer, more efficient power 


«++ economically. Extreme flexibility and ease of control ore 
Cold Rolled Strip Steel Specialists obtained with the Hele-Shaw Pump Drive. The pump may be 


WARREN * OHIO located at a remote distance, or on, or next to the machine 
served. Investigate the advantages of Hele-Shaw Fluid 


——— Power now. Our Engineers will be happy to help you. 


COPPER, NICKEL, AND BRASS... TEF — 
o FREE Wei today Yor Ga 


HOT DIPPED TIN AND LEAD ALLOY... C= Sucka ei doe * 
LACQUER COATED IN COLORS 


E. HELE-SHAW Fluid Pour PUMP 


CARBON AND ALLOY SPECIALTIES AMERICAN ENGINEERING COMPANY 
2501 Aramingo Ave., Philadelphia 25, Pa. 
New York Office—75 West Street, N.Y, N.Y. 
In Canada—Affiliated Engineering Corporations Limited * Montreal * Toronto 


engineers welcome the Opportunity to try. 
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televised is focused by an optical lens system. This causes the 
photocathode to emit a stream of electrons from each illumi- 
nated area (proportional to the light striking the area), and 
these are focused on one side of the '"'target'' where they pro- 
duce a charge pattern. The opposite side of the target is 
scanned by a low-: elocity electron beam from an electron gun 
in the scanning section. Electrons from the «un are turned back 
at the target forming a return beam which has been amplitude 
modulated by deposition of the electrons atf the target, in 
accord with the charge pattern whose more- positive areas 
correspond to highlights of the televised scene. In the multi- 
plier section, the return beam is directed to a 5-stage amplifier 
(using secondary emission to amplify electron beam signals), 
and here the modulated beam is amplified at least 300 times— 
to drive the first stage of the video ampiifier. 
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The 5655 has three sections: (1) Image, (2) Scanning, (3) 
Multiplier. The image section contains a semi-transparent pho- 
tocathode on the inside of the face plate, and on this the scene 
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ROME V 


METAL PARTS 





HEX 
i 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


*T.M. Reg. U. S. Pot. Off. 


For fast, positive 
and dependable 
operation... 


@ Quick-as-Wink valves have demon- 
strated repeatedly their outstanding 
superiority and efficiency for control- 
ling the operation of presses, forging 
machines, shears, brakes, body presses, 
steel mill equipment, rubber mill 
equipment and other heavy duty and 
important machines and machinery of 
all kinds. The U-shaped packers are 
expanded by pressure and seal tightly, 
preventing leakage. There is no creep- 
ing or crawling —no lapping, no grind- 
ing, no metal-to-metal seating. Every 
valve is a quality control, precision 
made and individually tested. 
Furnished in hand, foot, pilot, cam 
solenoid and diaphragm operated de- 
signs for controlling all types of air 
and hydraulic equipment . . . Let us 
work with you on your requirements. 


£P" * = m HA 
; ; ggg pa ES LE c 
, EE fe ai = = 


— — — — — ————— —— 


Lontrol Valves 
Manufactured by C. B. HUNT & SON, Inc., Salem, Okio. 


Engineering and Sales Representatives in the Principal Cities 












Quick-As-Wink 
Solenoid Operated 
Air Valves 


The 1491-CS-3 is a 3-way 
solenoid operated valve 
with automatic spring 
return. These valves are 
widely used for controlling 
single action air cylinders, 
clutches, etc. and can be 
operated with a variety of 
power switches, mercoid 
switches or automatic con- 
tact switches activated by 
moving objects. 

2-way, 3-way and 4-way 
valves are available in 
single and double solenoid 
types. 3$"; A"; 34; 1" 
and l!A" sizes for air up 
to 125 Ibs. pressure. 
Send for a catalog today 
and get full details about 
the complete line. 
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facts speak 
LOUDEST 








At least one type of Molybe 
denum high speed steel is 
listed and promoted on a basis 
of equivalentand interchange- 
able performance with tung- 
sten steel, by makers of high 
speed steel. 


— 


Users’ reportsof Molybdenum 
high speed tools everywhere 
indicate that performance at 
least equals and in many cases 
betters that of tungsten tools. 


C5 


The heat treatment of Molyb- 
denum high speed steels is 
basically the same as that of 
tungsten steels. There is 
nothing in the treatment to 
confound those who are fa- 
miliar with the heat treatment 
of tungsten types. 


ofS 


Molybdenum high speed 
steels save money in produc- 
tion—for proof send for our 


FREE booklet. 
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Climax Molybdenum Company 


500 Fifth Avenue - New York City 


MA TH Please send me a copy 
— of your FREE BOOKLET 
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Offer So Many 

Sure Fire Ways to 
Obtain 
? At The Point of 






Macro-etch cross-section of 
Steering Lever forging shows 
how density of grain struc- 
ture insures safety in oper- 
ation of trucks and busses. 




















A weight reduction of 22 
per cent and a consider- 
able saving in machining 
and finishing time was 
obtained by forging this 
Clutch Yoke used with an 


This Sprocket forging weighs 
18 Ibs. less than the bar 
stock formerly required to 


produce it. Maker reports 
P The maker of a Disc Clutch embody- 


40 per cent saving in ma- 
ing this forged steel actuating lever 


chining and finishing time 





f , dth f hini air-cooled gasoline 
s increased the rate of machining two engine. as result of forging to shape. 
and one half times by having it forged. 

) ` 

E a 4 ^ * a ` ^ > ct . 

t 
There are thousands of instances where forgings ing time-cost. Forgings provide the strength and 
have reduced the cost of parts at the point of toughness for unrelenting and uninterrupted per- 
assembly. Forgings provide qualities and econo- formance. The metal quality and cost-reducing 

l mies that are otherwise unobtainable. Forgings — — = ae canno be 

| c icated. Recheck every stressed part in you 

- provide rapid assembly of complex parts by weld- lup! — - P — 

equipment, as well as simple handles and levers, 


ing adaptability of widest range. Forgings permit I : : 
E P : E — and consult a Forging Engineer about the possi- 


reduction of dead weight because maximum bilities for reducing parts' costs at the point of 


strength and toughness are obtainable in lighter assembly. Only a Forging Engineer can inform 


sectional thicknesses. Forging to shape avoids you fully regarding the numerous advantages 


waste of metal and reduces machining and finish- obtainable with forgings. 









DI Wer ASSOCIATION 
fel’ i= JJ 





DROP FORGING ASSOCIATION 
605 HANNA BUILDING - CLEVELAND 15, OHIO 


[] Booklet on "Metal Quality — Hot Working Improves Properties of Metal" 





[] "Drop Forging Topics" which presents numerous end use applications of forgings 
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Company 


No. 471 


Stopped Leakage 
Saved the Finish! 


In the engineering of their dis- 
penser for a nationally known car- 
bonated drink, a large manufac- 
turing company in Cleveland, Ohio 
encountered problems in sealing 
their insulation to prevent infil- 
tration of moisture. Standard 
methods meant either an unsightly 
job or an expensive method of 
concealing the sealed joint. 


While trying to find a practical 
answer to their problem, they con- 
sulted a "SCOTCH" Tape Sales 
Engineer, who quickly supplied 
them with the workable solution 
shown above. 


He told them of the amazing 
qualities of the new, plastic film 


PLASTIC FILM 


ANOTHER 


Made in U. S. A. by 


MINNESOTA MINING & MFG. CO. 
SAINT PAUL 6, MINNESOTA - 


General Export: DUREX ABRASIVES CORP., 63 Wall St., New York 5, N. Y. 





"SCOTCH" Tape No. 471: Pressure- 
sensitive, water-proof, absolutely 
resistant to the action of acids, al- 
kalies, water, salt water, alcohol, 
and hydrocarbons. Fast, easy, 
stretchy, economical to apply. High 
gloss appearance in white, yellow, 
black, or transparent. 


Now, these dispensers are in 
production, with satisfying quali- 
ty all around. Naturally, the man- 
ufacturer is glad he called us in... 
and you will be too, if you find 
yourself faced with engineering 
requirements which special tapes 
or techniques might satisfy. 


Why not drop us a card right 
away? 


PRODUCT 


In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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co Detroit, Los Angeles, New York, Pittsburgh, 
^ 





OR 


$MAPED 


"Page for Wire— 





Especially Stainless" 


Remember that the next 
time you are looking for 
a responsible source for 
stainless steel wire. Wire 
has always been the busi- 
ness of PAGE. And ever 
since its earliest devel- 
opment, PAGE has been 
working with stainless. 
Whatever problem 
you may have involving 


wire — 


Ki with PO 


Philadelphia, Portland, San Francisco, 
Bridgeport, Conn. 





PAGE STEEL AND WIRE DIVISION BE 
AMERICAN CHAIN & CABLE 


In Business for Your Safety 





WG 
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n Want to Know More About 
An 


|, NICKEL SILVER? 


The answers to your questions on composition, speci- 
fications, tolerances, properties and characteristics 
are all contained in Seymour's latest, up-to-the-minute 


C Nickel Silver catalog. It is an invaluable aid to the 
« design engineer, production staff and purchasing 
wu department. This informative guide shows by chart 


and illustration the widespread applications and use- 
fulness of the most important commercial alloys. 
Write for your copy today. 





--PHOSPHOR BRONZE? 


To manufacturers of electrical appliances, springs, 
stampings, bearings, etc., Seymour’s Phosphor 
Bronze catalog provides long awaited data. A com- 
parison of the leading Phosphor Bronze alloys, with 
complete specifications and properties, ensures the 
proper choice of alloy for each particular application. 
For the latest word on Phosphor Bronze, simply fill 
out and mail the coupon below. Your copy will be 
sent promptly. 





BRIGHT NICKEL 


Seymour Bright Nickel, a hot organic process used 


NICKEL ANODES 


d 


Seymour Nickel Anodes, in all standard sizes, or made 


to your own design, are available in a number of spe- 
cial types. Complete descriptions of these outstanding 
anodes will be mailed immediately on request. 


with standard Watts bath, saves production costs by 
eliminating the need for buffing and polishing prior 
to chromium plating. Technical data and detailed 
descriptions are available for your consideration. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
NONFERROUS ALLOYS SINCE 1868 


Gentlemen: Please send complete information on the items checked. 


[_] SEYMOUR NICKEL SILVER 
[] SEYMOUR NICKEL ANODES 


[] SEYMOUR PHOSPHOR BRONZE 
[C] SEYMOUR BRIGHT NICKEL 


—— 66 
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FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 


Akren, Chieage, D uw 
ron, Chicogo, Los Angeles, Tulsa, Houston ^ >2 a 
e Terri La 

f7 TUE La i 


N i 


J 
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BULLETIN 709 





BULLETIN 712 *.. essem BULLETIN 705 


TROUBLE-FREE Motor Controls 


for Every Machine Tool Requirement 


AB This A-B name plate on ge — stands for freedom from pivots, pins, 


| motor controls is an interna- E and bearings. It stands for millions of 

8 ) tionally famous trademark b trouble-free operations. 

Ty : E 

— . recognized by machinery You can add a valuable sales asset 
buyers as the emblem of top quality by equipping your machines. with.A-B 
in motor control. It stands for a sole- , motor controls. The A-B name plate 
noid contactor construction having, s assures you-and your customers of 
only one moving part. It stands for = freedom from control troubles. 
double-break, silver-alloy contacts odo Allen-Bradley Co., 1316 S. Second St., 
that never need maintenance. It 2 Milwaukee 4, Wis. 

Bulletin 800T 


oiltight station 


ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 








2 o &) | 


br — "— Control IIIA Y 


"d 


Let Allen-Bradley Control Engineers 
help you select the most suitable 
limit switch for each application 


Limit switches . . . hundreds of types and sizes in the 
Allen-Bradley line . . . are the "makings" of modern 
sequence control systems. 

Some of the more popular A-B limit switches are shown 
above. With this big line to pick from, you can put any 
machine through its paces . . . step up its performance 

. and obtain the automatic sequence control you 
require. 


Rotating Cam Limit Switch 


The new Bulletin 801 limit switch will 


handle from 3 to 12 circuits. Each cam : I a 
independently ast for gestion ond enge- If you really want to see "what's cooking" in limit 


lar travel. Double-breok, silver-alloy con- switches, ask an A-B control engineer to drop in. There's 

tacts assure dependable operation. no obligation ...itsa friendly service to machinery 
builders who want up-to-date motor controls on their 
machines. 


, 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 








ALLEN-BRADLEY 


QUALITV 


Get your copy of 
this information-packed 8 
Page Booklet describing 
Schrader Air Control Products. 
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rader Air Control 4 
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IT’S THE BEST THING THAT EVER 
HAPPENED TO THIS PRESS... a7 00, 


These highly competitive days demand efficient manpower. 
You can't afford lost man hours through accidents. 

Schrader Air Controls give you greater safety plus ease 
of operation plus elimination of fatigue. Production flows 
smoothly and steadily. Hands are kept out of danger while 
the press is in motion. 

Schrader Controls are true two-hand devices . . . fool- 
proof . .. can't be disregarded by the operator. And so ver- 
satile they can be changed over to any type of press room 
operation: two-hand, one-hand and one foot, foot, etc. 

Schrader Controls come in packaged units to fit all re- 
quirements. They are easily installed and require a mini- 
mum of maintenance and attention. Thousands are in use 
and accepted by some of the biggest companies in industry. 

Check your power presses now and order Schrader 
Pneumatic Press Controls for more production and more 
efficiency . . . with safety . . . in your shop. 


A. SCHRADER'S SON, 496 Vanderbilt Avenue 
Brooklyn 17, N. Y., Dept. PE 1169 
Division of Scovill Manufacturing Company, Incorporated 


Please send your FREE BULLETIN and more information 
about the products | have checked in circles below. 


NAME 
ADDRESS 
COMPANY 


CITY STATE 


iir Cylinders Air Line Couplers 
Air Valves Air Hose & Fittings 
Press Controls Hose Reels 
Air Ejection Sets Hydraulic Gauges 
Blow Guns Air Pressure Regulators 
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28 $689. 


WHEN EDISON INVENTED THE 


1 7 PHONOGRAPH 


qx ev. 


- 










WAS MAKING INDIVIDUALIZED EQUIPMENT PARTS , | 





Since the era of recorded sound began, over 67 years ago, KOVEN has 
been supplying leading equipment manufacturers with individualized 
equipment parts. Because of our efficiency-perfected methods and com- 
plete, modern facilities, we can produce such parts more speedily and usually 
at a lower cost than they could be made in your own plant. Let KOVEN's 
expert engineers and craftsmen save you time and money. Call now—or 
write—for a consultation with one. of our representatives. No obligation, 


of course. 


Our two vast plants are equipped with machine, welding, plate and sheet 





metal, galvanizing and painting shops. X-ray inspection insures quality 


control, 
PLANTS: 


Jersey City, N.J. Dover, N.J. L. O. KOVEN & BRO., INC. + 154 Ogden Avenue + Jersey City 7, N. J. 
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d ns ED, iie Ni ! 
ET computing machines and other types of 





This small sturdy moter can be readily odapted 
fo a wide range of. industrial applications 





i E: 
ea Good Performance 
| Dependability 
Rugged construction is a major factor in thé - : a 
reliability of this motor vsed 
—— — — Light Weight 
Compactness 


Appearance Appeal 
Value Appeal 


e o o 606 o Ọ OỌ 





fos EE Low Maintenance 
m cleaners, wheel balancers, air compressors, efc. 


These important qualities contribute to 





the popular acceptance and satisfactory 
performance of any product requiring 


a special application motor. 





: i THE LAMB ELECTRIC COMPANY 
This motor is used extensively on such products KENT, OHIO 

os: industrial cleaners, agitators, sirens and 

colloid mills. 





1 
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Centrifugally -cast Ampco Metal 
valve-seat inserts are quality fea- 
tures of the 61 and 74 cv. in. 
O.H.V. engines on the famous 
Harley-Davidson motorcycles. 


CTI UITAE 


gets the hot seat... 





- because it has the wear-resistance 
to "take it" on the toughest jobs 


When a famous motorcycle manu- 
facturer specifies e" Metal for 
valve-seat inserts be knows bis cus- 
tomers are getting a "plus" value. 
And that value is featured by the 
manufacturer in advertising litera- 
ture as an important sales appeal! 


That's logical when you consider 
the long life and trouble-free serv- 
ice you gain, when critical parts 
are made of Ampco metal — with 


its outstanding resistance to corro- 
sion, compression, impact, fatigue, 
and wear. It has excellent bearing 
qualities, too, plus unique efficiency 
at extreme temperatures. 

Call your nearby Ampco engi- 
neer for full information on 
Ampco Metal and Ampcoloys . . . 
available in castings, extrusions, 
sheet, forgings, and fabricated as- 
semblies. W rite for latest literature. 


Ampco Metal, Inc. 


Department PE-5 . 


Milwaukee 4, Wisconsin 


Field offices in principal cities 


Specialists in en- 
gineering, produc- 
tion, finishing of 
copper-base alloy 
parts and products. 


Non-sparking 
safety tools 


Fabricated 
assemblies 


Corrosion- 
resistant pumps 








Castings 











Welding 
electrodes 


Sheet, cast- 
extruded-rod 





The 
COMPLETE 


\ line... 

























Socket 
Cap Screws 
Sturdy, cold- 
formed head 

continuous 
fibre struc- 
ture. 






Cdddddddddddddddel — — 
NNNM ems 






Socket Stripper Bolts 
Accurately 
ground \ 


shoulder. 






Socket 

Set Screws 
Precision- 
ground thread 
with rust- 
resistant 
finish—five 
point styles 





» Socket 
Pipe Plugs 
| Safer, strong- 
er—excellent 
! seal. Made of 
alloy steel. 





Flat Head 
Cap Screws 


Flush type 
screws. Fit 
standard 
counter- 
sink. 





Socket Screw Keys 
Minimum play 
between key and 
socket 


SAFETY SOCKET SCREW CO. 


4447 N. KNOX AVENUE CHICAGO 30, ILL 
13 Park Ploce New York 7, N. Y 
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There may be some "wonder metallur- 
£ical cure-all" for every parts headache. 


There may be—but Moraine Products 
doesn't pretend to manufacture it. 


For, while we are proud of our achieve- 
ments in powder metallurgy, we also 
admit its limitations. Our broad manu- 
facturing experience has taught us that 
powder metallurgy should be recom- 
mended with care. 


It is part of this realistic approach to 
tell manufacturers that powder metal- 
lurgy is practical for their parts only 
when specific requirements of shape and 
physical properties are attainable. We 
also make it our policy to emphasize its 
impracticability for small run, job-lot 
orders where the tooling and setup costs 
are out of proportion. 


Perhaps this straightforward attitude is 
why the customers we do serve acclaim 
metal powder parts by Moraine as “just 
what the doctor ordered.” 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 
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GOOD 


Improves Pegormance... 


MILSCO “COMMANDER” 






The seats shown above rep- — designed the 
I pest endeptionel 2 
resent part of the standard OP eser mesi tubing. Remova " 





Removable 
with FOAM 
RUBBER, wich a choice of — 
i mat Complete wi 
— backrest. 


equipment requires seating 
: k 
of a special design, we will — EN p 


be glad to have our En- 






Milsco stock seats. If your 












MILSCO NEW SENIOR SEAT 

* —— p Milsco ipee gest is 
word i Lin wm com 

The Milsco Senior e — 


gineering Department work 







with your engineers in con- 







MILSCO "JUNIOR" qup" where it is needed most to 
CKET SEA with FOAM RUBBER, con 
structing seats adaptable to bu T Padded with FOAM RUBBER, com. 
. the popular-size bucket plete with the Milsco Drain-Ventila- 

zeat, wih a new —— fee. tion channel for quick installation. 








your equipment. Write to- 


base, 
i s FOAM “RU RUBBER, tolled edge. —— 
idi e to install with c 
day . +. for better riding to- RY Milsco Ventilation-Drain channel. ‘ 
A Comes complete with att nali ‘ 







morrow. E bolt which is — 
Es! thís channel as a simple a D 
—— Can also Aa wi 


musco mro. <0: \ MILSCO CUSHION SEATS 


Milweukee 10, Wisconsin 





During our forty-odd years of experi- 
ence im the manufacture of gears of 
every size and type and special 
machinery, we have found that it's 
good business to give our customers 
exactly the kind of work they want. 






SPEEDS 


naa E PULLEYS 


Many machine menufacturers have added these variable speed 
units to their products to give them added utility and sales 
appeal, profiting from years of DoALL engineering experience. 
Here is infinitely variable speed in ratios up to 8 to 1. Com- 
plete range of sizes: 3” to 1544" diameters and power range 
from % to 10 hp. Lightweight, compact, adaptable. 


2—-GEAR TRANSMISSIONS 4 Giving you the kind of work you 


want is good business for us. Get- 
E X ting exactly what you want is good 

— business for you. 
= Let's do busiaess together—send us 


your drawings or specifications for 
quotation. The EARLE GEAR AND 
MACHINE CO., 4710 Stenton Ave., 
Philadelphia 44, Pa. Sales Offices: 
149 Broadway, New York 6; 901 
Davis Ave., Pittsburgh 12, Pa. 


That's why every Earle gear, large 
or small, is made to meet your re- 
quirements exactly—to give you 
better power transmission, maxi- 
mum strength, long life and smooth, 
quiet operation. 





made for heavy, continuous duty. Silent “shaved” gears. 


3-DRIVE SPINDLES 


aS x 


Fines? assortment of drive spindles for use in many different 
machines and mechanisms. Strong, compact and easy to install. 


Me DoALL COMPANY 


© Machine Tool * Goqe B 


Various models ond sizes of one or two-speed ranges. Precision CS 
— 
* 





Im NUTS 





SPUR, BEVEL, WORM, SPIRAL, 
HERRINGBONE AND RACKS, ETC. 





Des Plaines, Illinois 





4 i 
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@ In thicknesses from .001”. 

@ In special analyses for specific applications. 

@ Annealed, unannealed or hardened and tempered. 
@ With bright finish or blue or yellow polished. 

@ With round edges or square edges. 

@ In a wide range of widths. 


You are invited to phone or write for further informa- 
tion, technical advice or current stock lists. 


SANDVIK STEEL, INC. * 111 EIGHTH AVE., N. Y. 11, WAtkins 9-7180 
180 N. Michigan Ave., Chicago 1, Ill., FRAnklin 1745 
1736 Columbus Rd., Cleveland 13, Ohio, CHerry 2303 


WAREHOUSES: New York and Cleveland 





SOME SANDVIK SPECIALTY SPRING STEELS — Band Saw Steels - Camera Shutter Steel 
Clock and Watch Spring Steels * Compressor Valve Steel * Doctor Blade Steel * Feeler 
Gauge Steel * Flapper Valve Steel * Knife Steels * Matrix Band Steel * Piston Ring 
Segment and Expander Steels * Razor Blade Steel * Reed Steel * Shock Absorber Steel 
Sinker Steel Spring Steels - Textile Steels * Vibrator Reed Steel — 38-32 
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TRADEMARK 


— — TP TR Tatum 


NOTICE 


PHOTACT 


TRADEMARK ® 


isa KiS 
TRADEMARK 


















PHOTACT is a K&E trademark that is 
registered in the United States Patent Office. It is 
the name given by KEUFFEL & ESSER CO., for the 


| x protection 
AQ I 3 1g 
cio Iii creatir of their 


customers, to certain papers an cloths anda 


^us 


n o 
Ld E NL ias 


developer and a fixer for making reproductions. 
The name PHOTACT may be properly used only in 


connection with genuine K&E products. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK * HOBOKEN, N. J. 


CHICAGO * ST LOUIS * DETROIT * SAN FRANCISCO 
LOS ANGELES * MONTREAL 


Drafting, Reproduction, Surveying 
Equipment and Materials 
Slide Rules Measuring Tapes 
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FAST'S 


ALL-STEEL Construction Gives 
NON-STOP Power Transmission! 


These installations have an important feature in 
common. They’re all protected against coupling 
shutdowns by Fast’s self-aligning Couplings. That’s 
because these original gear-type couplings are all- 
steel throughout, without perishable parts! Even 
the load-carrying oil is protected by an exclusive 
“rocking bearing.’’ This bearing is exc/usive in pro- 
viding a positive metal-to-metal seal which keeps 
out moisture, dust and grit. The bearing is also ex- 
clusive in its correctly engineered position which 
allows freedom of movement to compensate for 
misalignment because its spherical base has the 
same axis as the hub spline faces. No perishable 
packing rings are used in this vital spot. 

We have a complete line of couplings for immedi- 
ate delivery. No matter which type of Fast’s Coup- 
lings you buy, you get the benefits of years of top 
engineering experience, Koppers’ high standards of 
workmanship and unexcelled coupling service which 
assure you of spare parts no matter how old your 
couplings may be. That means non-stop power trans- 
mission, longer machine life, lower costs, minimum 
shutdown losses! Koppers Co., Inc., Fast’s Coupling 
Dept., 371 Scott St., Baltimore 3, Maryland. 


^K FAST'S 


xoppEens — se/.-aligning 


Yeux. COUPLINGS 


\ 
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Fast’s Coupling connects 1,800 h.p., 600 r.p.m. motor to 30 
million-gallon-per-hour pump at City of Montreal pumping 
station. 





These No. 3 and No. 5 Fast's Couplings connect a turbine- 
reduction gear-generator hookup, 1125 h.p. at 3740/1200 
r.p.m., at Firestone Steel Products Co., Akron, Ohio. 





This group of Fast's Couplings has been giving trouble-free 
service since 1922 at the Western Maryland Dairy Company's 
Baltimore plant. 





This No. 4 Fast's Coupling connects a motor and induced 
draft fan at the West Penn Power Company's Beach Bottom, 


W. Va., plant. 





SEND FOR FREE CATALOG giving detailed descrip- 
tions, engineering drawings, dimension and capacity 
tables and typical installation photographs for the 
many types of Fast's Couplings. Fill out this cou- 
pon and mail it to: Koppers Co., Inc., Fast's 
Coupling Dept., 371 Scott St., Baltimore 3, Md. 


NAME POSITION 
COMPANY 


STREET CITY 


STATE 
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Only 


AIR EXPRESS 


gives you 
all these 
advantages 


A combination you don’t get 


with other air-shipping methods 


I. 
2. 
ebe 


These advantages, plus 21 others, make Air Express 
the best and fastest way to ship. Your shipments go 
on every flight of the Scheduled Airlines—repair 
parts, equipment, finished items keep moving to 
where they’re needed. Reach any U.S. point in 
hours. Phone local Air Express Division, Railway 
Express Agency, for fast shipping action. Specify 
“Air Express” on orders for quickest delivery. 


Special pick-up and delivery at no extra cost. 
Your shipments are picked up promptly when 
you call; fast delivery to consignee's door. 


You get a receipt for every shipment, and de- 
livery is proved by signature of consignee. 
One-carrier responsibility. Complete security. 
Assured protection, too— valuation coverage 
up to $50 without extra charge; 10 cents for 
each additional $100 or fraction thereof. 


FACTS on low Air Express rates 


22 lbs. machine parts goes 700 miles for $1.73. 

10 lbs. printed matter goes 1000 miles for $3.31. 
30-lb. carton of new fashions goes 500 miles for $1.61. 
Same day delivery in all these cases if you ship early. 


SPECUY 





include pick.vp ond delivery deer 
* i^ ell principal towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 


59 
259 














If so, you will do well to rely upon 
| French. & Hecht CUSTOM BUILT 
SPOKE WHEELS—spokes hot forged 
in hub and rim—round, true, strong. 
We can meet your needs completely 


—and PROMPTLY. 


SEND US YOUR SPECIFICATIONS 
It will be a pleasure to submit 
recommendations and prices. 


FRENCH & HECHT 


DIVISION 
KELSEY-HAYES WHEEL 


DAVENPORT, 
Wheel Builders 


COMPANY 
IOWA 


Since 1888 





Is Formica for you? 


e of Industry. Just 


in every tyP á 
^ g on how Formica 


tive thinkin 
ome of the parts illustrated 


| 
Formica \| 


Formica Parts are at w 
our own crea 









to stimulate y i 
fits your production picture, $ 


are identified here: 


d Tubing for Electrical Insulation. 


> 


i d on Elevators. 
Cable Guides use ; 
: Contact Post Insulators for Automo 
tive Generator Cutouts. — ^ NER 
Condenser Spacer, Aviation nk 










Washing Machine Silencer Spring Buttons. 


Dozens of industrial grades of 


Formica are ready to be ed 
machined !o your specifications. 
Formica's physicol properties. e 
fully treoted in "Data on — 
Write for your COPY: together es 
typicol samples. — 
Spring Grove Ave., Cin'ti 34, 


948, Formica, Cin., O. 











Productive 


FORMICA 


ot Work in Industry 


Copyright 1 
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? RELIANCE 


OTO 


Helical, wear-hardened gears cut from alloy = Splash system with large oil reservoir assures 
steel forgings and shaved before hardening for constant and thorough lubrication of all parts. 
correct eccentricity and helical angle and bright, 
smooth surfaces—factors contributing to quiet I: 
operation and longer life. Reliance Precision-Built Motors provide the maxi- 
| ls ML mum in dependable and economical power. Types 
| Gear arrangement in simple train minimizes ) dus mer beo had wit Quellen as diaaa 
number of moving parts—promotes quietness. ja QeariioeB Bulleda CAb4, Asbalen den 





Anti-friction bearing construction throughout. 





| Pinion and gear supported and spaced to reduce bulletins describing Reliance Precision-Built A-c. 
| deflection— permits high load-carrying capacity. Motors—engineered for every power requirement. 
Sales Representatives in Principal Cities 
R E Li N E ENGINEERING CO. 
1080 IVANHOE ROAD «+ CLEVELAND 10, OHIO . 


"Motor-Drive is Moré Than Power” 
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For Moving Feed Lines | 
Use Dependable | 


FLEXO JOINTS, 






YOUR ZINC DIE CAST PRODUCTS 
lasting corrosion protection 
better paint adherence... 
colorful, salable finishes 


By a simple quick dip, manually or in automatic 





machines, Iridite provides a triple-purpose 





Combining the flexibility of hose with the 

strength of pipe, specify Flexo Joints for 

you conveying air, fluid, gases, vapors, etc. 
They assure an unrestricted flow to mov- 

CORROSION RESISTANCE...Ííor protection ing feed lines in any position through 

360'. Of rugged construction for long TYPE “H” 

from air, water, gasoline, other harmful life, Flexo Joints handle every situation 

with four styles of swing joints; each style 

made in standard pipe sizes from 14" to 


PAINT ADHERENCE...to vastly increase cor- 3". Low first cost—low maintenance | 


finish on zinc die cast products--lridite gives 


corrosives. 


cost. 
rosion resistance and to secure a paint system i í : 
F y Write for complete information. 


that defies chipping, flaking, peeling 
FLEXO SUPPLY CO., Inc. 
4650 Page Blvd. St. Louis 13, Mo. 


In Canada: S. A. Armstrong, Ltd., 115 Dupont St. Toronto 5, Ont 


EYE APPEALING COLOR...that protects the 
product on the shelf, draws the customer's eye. 





Iridite is a non-electrolytic chemical process, 


used and approved by leading manufacturers. 


If your products use zinc die cast parts, write 3 F E C | A L 

today for information on how Iridite can help OR t 

you make a better, more salable product. MOT S or . 
JUICER Fruit juicer, finished CARBURETOR Automobile car M d: C | A i 
with Iridite to insure permanent buretor, finished with Iridite for 











adherence of sparkling enamel protection against corrosion from d 
finish gasoline, fuel line moisture. JO 8 5 | T 
Ea naa b 
v e^ 

Get Dependable Power : 
WITH CUSTOM-BUILT JOERA MOTORS! e 
B Although we have been building stand- a 
ard fractional H. P. motors for years, the t] 
majority of our production is taken by st 
manufacturers whose basic product I 
design or end-use requires special features. F 
W'e are providing such service to many S: 

leading names in industry, and would be 

pleased to consult with you on your 
motor design problems. a 
r 
* r Write for Catalog and Prices e 74 No. Third St., Cedarburg, Wis. f 
t 

VISE—Bench vise, finished with Iridite to provide From 1/20 to A 
permanent blacking and corrosion protection. 2 H.P. J 
v 
MACHINES, INC. n 
Allied Research Products, Inc. —* * 
201 CHEMICAL BLDG. MOTORS 


Standard or Designed to Your Specifications 
4004 E. MONUMENT STREET © BALTIMORE 5, MARYLAND 
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IT’S 





TO CUT THE MAJOR COSTS OF FASTENING 


The major costs are time and la- 
bor. A minor cost is initial price. 


When you give a man a fastener 
he can handle with confidence and 
ease . . . because the dimensions 
are accurate and uniform, the 
threads sharp and clean, the heads 
strong ... you are saving money. 
Far more money than you could 
save through a lower price. 


Each time your worker picks up 
an RB&W bolt, nut, screw or 
rivet . . . you benefit, cost-wise, 
from RB&W's know-how, acquired 
through 103 years of pioneering 
.. . and from the tremendous in- 
vestments RB&W has made in 
modern plants, modern machinery, 
modern quality control practices. 


Propucr ENGINEERING 


NOVEMBER, 


WORKERS LIKE dependable fasteners 
headed, threaded and finished to 
RB&W's quality standards which in- 
sure accurate, uniform dimensions: 
clean, smooth surfaces. 


controlling 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 


FASTENING COSTS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 





1948 


ASSEMBLY SPEED depends on fast- 
ener accuracy, obtainable only by 
raw material, RB&W 
draws its own wire, using tungsten 
carbide dies for closest tolerances 





QUALITY CONTROL, with RB&W, is 
built around proper preparation of 
materials and equipment. Our con- 
stant check, plus conscientious in- 
spection, reduces your inspection. 





+ A NM 
itro sas 


Plants at: Port Chester, N. Y., Coraopolis, Pa., 
Rock Falls, Ill, Los Angeles, Calif. Additional 
sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Oakland, Portland, Seattle. Distrib- 
utors from coast to coast, 


f 
oS Ead Mg 
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Plastic and 
other non-metallic 
assemblies 


with ALCOA 
Aluminum 
Phillips-head 
Screws 


Corrosion-resistant Alcoa Aluminum Phillips- 
head Screws add a slick, modern touch to vour 
plastic assemblies. But they do more— patented 
Phillips heads guide the driver— prevent slip- 
page that would cause seratches and rejects. 

Meoa 


available at prices that mean new economy over 


Aluminum Phillips-head Serews are 


expensive plated and polished | fasteners—in 


wood, screw, sheet metal and machine screw 
types, with a variety of head styles. Sizes to No. 
14, lengths to 2". Bolts, nuts and. washers also 
available for low-cost, corrosion-resistant fasten- 
ings. ALUMINUM America, 618 


Gulf Building, Pittsburgh 19, Pennsylvania. 


COMPANY OF 


FREE SAMPLES sent when you request them on 
your letterhead. Please specify types and sizes 
of fasteners you'd like. 


ALCOA 








TRANSFORMERS 





ily removed to reveal a larger work- 
ing area than normally supplied in 
transformers having hand holes. 





HEVI 





eð 


TYPE SI and SA 





give you this 
additional advantage 
> 


@ Entire bottom front section eas- 


Surges Dry Type Air-Cooled Transformers 
permit more flexibility in the use of your 
power service. Installation can be made 
at load centers without fireproof vaults. 
This gives you greater latitude in planning 
machinery and lighting circuits. Rugged 
construction, with generous use of ma- 
terials means extra years of dependable 
performance. 


DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIsDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 





HEVI 





Controls 
A-100-5 THERMOPILOT RELAY 


Provides automatic gas safety pilot control of the electrical circuit, 
operating solenoid valves and blower motors in heating units. 
Is manual reset, thermocouple type relay. 


la) Flexible type 
Thermocouple avail- 
able in 12, 21, 30 
and 48 inch lengths. 


(b) 26 R (fixed type) Series Pilot Burner with flexible type Thermo- 
couple used to insure exact position of Thermocouple in relation 
to pilot flame. (See Bulletin SDL 26 R-1 for complete data.) 


(c) Compression fitting provided with Thermocouple for installing 
Thermocouple to 26 R (fixed type) Series Pilot Burner. 


For complete specifications request Bulletin SDL 100 R-1 


CONTROLS 


GLENDALE 1, CALIF 


Manufacturers of Aulomalic )rassere, Tomporature £ Glow Controls 


FACTORY BRANCHES: BIRMINGHAM (}) + BOS 
Dtnver * DETROIT (8 


« CHICAG 5| e DALLA 
e CLEVELAND 1i!5! ¢ STON (2 
© PHILADELPHIA (40) © PITTSBURGH (22) © SAN FRANCIS AERTZTAIT! 
DISTRIBUTORS IM PRIMCIPAL CITIMTS 
42-4 
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"Specialists in “Specials” 


$ Especially designed to be “exactly 

1 right" for specific applications, 
thousands of "special" NICE Ball 
Bearings are assembled daily into 
hundreds of products, and their use 
results in substantial savings and 
advantages to both manufacturer 
and consumer, such as: 

























*elimination of component 


parts 
*lower initial costs of 
bearing assembly NO. 6624 GROOVED ROLLER 


*lower cost of production 
*improved appearance 
*improved performance 


Consideration of these advantages 
is recommended especially to 
product engineers and manu- 
facturers using production quanti- 
ties of bearings, and a few typical 
NICE "specials" are illustrated. 








NO. 6567 CABLE SHEAVE 




























Representative of NICE ingenuity is 
No. 6573, a chain saw guide roller. 
Produced for a large manufacturer 
of power driven chain saws, No. 
6573 replaces an expensively 
machined shaft or axle, a hard- 
ened and ground outer tire, a 
double row ball bearing, two nuts 
and two lock washers. A standard 
nut and bolt is used for mounting 
this one-piece unit, and although 
completely interchangeable, the 
over-all cost is now only about 
one-half that of the original multi- 
part assembly. 

It is important to note that the 
composition grease sealed con- 
struction (patent pending) of No. 
6573 provides greatly improved 
protection from dirt, grit and 
sawdust on a job where operating 
conditions are exceptionally bad. 





= 


GE NICE 3 
NICE BALL BEARING COMPANY 


NICETOWN -PHILADELPHIA-PENNSYLVANIA 





948 — Propucr ENGINEERING — November, 1948 243 





MRE Ue a RR 























Model K shaded 
pole induction 
type will develop 
vptol/100th h.p. 








MOTORS 


Alliance Motors operate automatic controls, valves, 

switches, fans and blowers, air circulators, motion displays, 
phonograph turntables, record changers, air conditioning units, 
room heaters, automobile heaters, electric fans, magnetic 

disc tape and wire recorders, radio tuning, automatic television M Y 
tuning, toys, business machines, hair dryers and 

numerous other devices. 


Model A fan motor, 6- 
pole shaded design. Ap- 
proximately 1/30th h.p. 


Horse power ratings range all the way from 1/400th up to 
1/30th h.p. Alliance Motors are light-weight, compact, and are 
mass-produced at low cost —made in both shaded pole 
induction and split-phase resistor type. Designed for particular 





Model B—for fans and 
recorders. Approxi- 
mately 1/30th h.p. 
4-pole shaded pole 
motor. 


jobs, some are uni-directional, others are reversible. Alliance 
makes motors for both continuous and intermittent duty. 
Wherever designs call for more motion—automatic action— 
remember, there is an Alliance Motor for the job! 


WHEN YOU DESIGN —KEEP is ance 
B MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY . ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 
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2568 xru BLADES 


deliver turbine-smooth power through 
this Hydraulic Torque Converter 


EVERAL forward strides in the automotive field 
have been made through the development of 
the Spicer Hydraulic Torque Converter. These in- 
clude: (1) Smooth and rapid acceleration, through 
hundreds of horsepower, by simply stepping on the gas pedal. (2) 
Greater passenger comfort, less wear and tear, and longer engine 
life due to reduced vibration. (3) Elimination of strain and fatigue 
on the driver caused by continuous clutching and gear shifting— 
particularly on buses and trucks. 

This torque converter built by Spicer Manufacturing Division, 
Dana Corporation, Toledo, Ohio, has been accepted as a highly 
efficient and practical transmission unit and is now in volume pro- 
duction. A brief explanation of its operation appears at the right 
... where it becomes evident that the brunt of the power is borne 
by 258 high-strength, turbine-like blades of Anaconda Brass. 

A lot of engineering went into the development of precise form 
and facial curvature of these blades—which are cut from long mill 
lengths of Anaconda Extruded Shapes—each blade having the 
dimensional accuracy and surface smoothness of the die through 
which it was extruded. 

Extruded Brass is a readily machinable metal, so trunnions are 
quickly milled on both ends of the blade. Being a tough metal, too, 
the trunnions are riveted to the rotor or stator for keeps... each 
blade in the exact location and at the correct angle. 

This is a new application for Anaconda Extruded Shapes... 
thousands of similar shapes, in copper and various copper-base 


alloys, are in daily use. A brief description of their method of 


manufacture appears on the preceding page. 












And this is the way it works . . . 


The pump of the Spicer Hydraulic Torque 
Converter is driven by the engine. Operat- 
ing on the principle of a turbine, a large 
volume of fluid, at very high speed, is 
forced against the first set of blades of the 
driven rotor. This first set of blades re- 
verses the direction of the oil and forces it 
through a set of stationary blades in the 
housing. The oil is again reversed, and 
this process is repeated through a second 
set of rotary blades—a second set of sta- 
tionary blades—and then a third set of 
rotary blades, after which the fluid is re- 
turned to the pump. 

An idea of the force delivered can be 
gained from the fact that the flow, at 
times, reaches a rate of 5,000 gallons a 
minute—almost two large barrels every 
second! 48116 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., 


New Toronto, Ontario 


f^ 
ANACONDA 4 / 
ST 


EXTRUDED SHAPES 








































SHORTCUT TO A 
FINISHED PRODUCT 





— — Time and again, manufacturers in many branches of 
Qmm T * industry have reported on the production advantages 
hS a made possible by using an Anaconda Extruded Shape 

" ^ © to replace an intricately formed or hard-to-make part. 
b » t One report comes from the H. S. Getty Co., Inc., of 
um Sn Philadelphia, prominent manufacturer of extruded butt 
Qut m hinges for marine joiner and contract builders' hard- 

> 


g” 1 ware. Let's take the 375" Getty Button Tip Hinge illus- 
a 2$ trated as an example: 

: Supplied in long mill lengths by The American Brass 

Company, the extruded shape is first cut into hinge 

E blanks of required size (A); then slots are milled and 

pin holes are drilled in the knuckles (B); next, the 

leaves are drilled and countersunk for screw holes (C); 

and finally,the nested leaves are fitted for assembly (D). 





The result? A simplified shop production routine that 
eliminated several costly machining and finishing oper- 
ations — because the extruded shape has the exact 
cross-section of the finished hinge. And, because of the 
dimensional accuracy of extruded shapes, each part is | 
instantly adaptable to drill jigs and milling fixtures. 

Best of all, these extruded hinges are a precision prod- 
uct .. . rustless, better-looking, competitively priced 
and hence more readily marketable. 

Remember, extruded metal is wrought metal . . 
tough, strong dense-grained, smooth-surfaced and easy t 





to machine. If the production possibilities of extruded 
shapes look promising to you, send us a sketch, sample 


About the Extrusion Process... 


i i or description of the part you have in mind. We’ll be 
An electric — illet of copper, brass, bronze or v glad to tell you about costs . . . and possible savinés, too. 
cial copper alloy is heated to an accurately predetermined : s 





temperature and inserted in an extrusion press. Tremen- 


dous pressure is then applied by an hydraulic ram. Plastic THE AME RI C AN BRA S S C Oo M PAN Y 


resistance of the billet. is overcome and the metal is General Offices: Waterbury 88, Connecticut 
squeezed through the die, conforming to the die shape in 
fhe minufest detail. 













MAXITORG 


GOOD 
COMPANY 


Send for New Catalog No. PE11 


\ 


mm en: hd 


THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER * CONNECTICUT 


I 
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No. 2 in a series of performance case bistories. 


— * 


4 | 


. says Plant Engineer at large 
plastic manujac- 8 
turing plant 


therm adhesives 


rs JT i — 
ERTE t 


machine 
This 


reducer has been operating about 40 hours a week for 15 years 


“We are using a Grant Reducer on a foil rewind 


to reduce motor speed from 1200 r.p.m. to 60 r.p.m. 
and has required no maintenance except occasional lubrication, 
yet it's still running like new." 

There's performance! 

Yet it’s just one of many reports coming from plants where 
Grant Speed Reducers are used. Is it any wonder Grant Reducers 
ire famous for economical service ? 

Why not cut costs in your plant by specifying Grant Speed 
Reducers for extra features which add up to long, trouble-free 


service ? 


Grant Gear Works, Inc. 
167 West Second Street 
South Boston 27, Mass. 


SIRYS NEEDS FOR 71 YEARS — 1948 =, 


SPEED 
REDUCERS 


1877 ~ GEARED TO IND; 


TRACING CLOTH 
FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 


| Imperial Tracing Cloth. But it is distinguished 


by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 
* Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


op 


IMPERIAL PENCIL | 
TRACING CLOTH 


| SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


— — 


Nipple (A) connect- 
ed to roll or drum, 
Sliding collar (8) 
keyed (C) to nipple. 
Cerbon - graphite 
seal ring (D) and 
bearing ring (E) 
eliminate oiling 
and packing. Spring 
(F) is for initial 
seating only; in op- 
eration joint is pres- 
sure sealed. 


THE JOHNSON CORPORATION 
813 Wood St., Three Rivers, Michigan 
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BALANCED SPOOL TYPE 


CONTROLLED BY BUILT-IN PILOT VALVE 


—— 
P. ot 
(H) Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT. .. CYLINDERS .. . VALVES... RIVETERS 
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Remember the Buy-Word in-— 
The Case of the Dejected Dog 
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Purchasing Agent: My dog didn't win even 
third prize! The judge said his ears are 
too ragged... 


Draftsman: Dog-eared, huh? Hey, that’s 
what wear and tear do to our tracing 
paper drawings at the shop! There’d 
be no more of that if you would order 
Arkwright Tracing Cloth. It stands up 

under time and use. 


Yes, Arkwright has long been the buy-word for per- 


manence in drawings. Unlike tracing paper, it does 
not crack and tatter with repeated use— nor become 
opaque and brittle with time as a file reference record. 
There are six big reasons why Arkwright Tracing 
Cloth is the better buy for any drawing that may be 
later. 


needed Keep a supply ready — it's a paying 


investment! 


Send for generous working samples of Arkwright and 
see how amazingly it passes the critical tests of fine 
draftsmanship. Arkwright is sold by leading drawing 
material dealers everywhere. Arkwright Finishing 


Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


1. Erasures re-ink without feathering 

2. Prints are always sharp and clean 

3. Tracings never discolor or go brittle 

4. No surface oils, soaps or waxes to dry out 
5. No pinholes or thick threads 

6. Mechanical processing creates permanent 


Iren 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA'S STANDARD FOR OVER 25 YEARS 


- 
st) 
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HEATING and COOLING COILS 


Buill lo your Sf ecificalions 








Typical custom-built Modine 
coil designed for can dryer } 


manufacturer. 





X Do you need heating or cooling 
coils for equipment you manufacture? Modine 
engineers will work with you in designing and 
producing coils which meet your exact heat trans- 
fer requirements. Built to specification, Modine 
coils are being supplied for many types of equip- 
ment involving the heating or cooling of air. 


Your inquiry u ill recette the immediate 
attention of trained heat transfer specialists. 
Write us today. 


MODINE MANUFACTURING COMPANY 


85 Harris Blvd., Racine, Wisconsin 


add pineal 
PENACOLITE 


RESORCINOL ADHESIVES 


This arch 


of laminated 
Standard 


, size lumber, 
onded with Penaco- 


lite, has great load. 
carrying capacity. The 
bond will not 
Strength under con- 


Stant exposure to 
weather, 
tesy 


lose 


> 
i hoto cour. 


A American Lum- 
— 
er & 7 reating Co, 


€ By laminating standard thicknesses of lumber with 
Penacolite Resorcinol Adhesive, durable structural mem- 
bers strong enough for use in highway bridges, railroad 
trestles, docks and harbor structures can be built. High- 





strength Penacolite bonds will stand up under extreme 


service conditions. 


Tremendously strong Penacolite bonds are not affected 
by salt or fresh water, molds, fungi, organic solvents, 


oils, 
that char wood or run as low as 
proof Penacolite sets at room temperatures (70°F. 


40^F. And weather 
90°F. 


most acids. Joints do not weaken at temperatures 


Penacolite comes in a number of forms and 
grades to meet various use requirements. Write 


for free booklets. 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PE11 Pittsburgh 19, Pa 
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propellers to 
pump parts 


the Dependable Metals 
Brass and Done 





9 | ^ rs i $a 
EPIO WN | AS ` \V, VJ HEREVER highly corrosive conditions 


aT UI — must be met in service . . . in ships’ 
^ MT 1: , 7I SS propellers, for instance, or in pumps that 
MR A " II A. handle strong solutions . . . cast brass and 
bronze are specified. Engineers for many 
years have called on these rugged, reliable 
copper-base alloys to do the jobs that 


other materials cannot do so well. 


In architecture, too . . . for creating ef- 
fects of strength, permanence and beauty 

. . these “Metals of the Ages” have long 
been the useful tools of those designers 
who mold the character of our modern 


homes, offices and public buildings. 


Specify these friends of the architect, en- 





gineer, and foundryman. Brass and bronze 
castings are available NOW! 

The Brass and Bronze Ingot Institute 

(formerly Non-Ferrous Ingot Metal In- 

stitute) suggests your local foundry for 


help with all casting problems. 
. 
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FABRICATED 
EEDS 
Br 


D 
DOC 


e HIGH QUALITY 


NEWARK 


offers a ‘‘com- 





plete package" 
service in the 
design and 
manufacture of 
fabricated 
woven wire 


€— 


parts. We design and manufacture 
screens and strainers for all types | 
of service; for handling oil, water, 
gasoline, air, corrosive gasses or 


" CUTTING AND steam. 


BURNISHING 





We manufacture the wire cloth, 
thus insuring its accuracy; we also 
do all the necessary cutting, form- 
ing, soldering, stamping, punching, 
welding and seaming. In other 
words, it's a NEWARK job from 
start to finish. 








| OU ire Goth 
p — 


«JEWEL e 343 Verona Ave., Newark 4, New Jersey 
COMPAN k 


NEWARK 





TINS 
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Unusual Machining Facilities 


Here you see a general view of the Mahon Machine Shop. 
This completely equipped shop is capable of handling any 
machining operation in connection with Steel-Weld Fabricated 
parts or products— particularly those heavy, cumbersome jobs 
which require unusual facilities. You will find in the Mahon 
organization an excellent source for tailor-made weldments 
of any kind regardless of size or weight—a source with com- 
plete modern facilities for producing and machining. A staff of 
design engineering experts backed up by highly skilled crafts- 
men is your assurance of a better, smoother appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


TRE 8. C. BMAPMNOTNWN COMPANY 
DETROIT 11, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 
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A wide range of problems involving vibration, impact, 
or transmitted noise have already been solved with 
U. S. Engineered Rubber Mountings, by the engi- 
neering staff of United States Rubber Company. 
These problems involved installations— both large 
and small —some in the blueprint stage, others already 
developed. Through skill and experience, “U. S." 
engineers have become so successful in fighting 
vibration and its allied ills that it is likely they already 
have the answer to your particular problem, or can 
quickly obtain it for you. Write to U. S. Rubber Com- 
pany, 1230 Avenue of the Americas, New York 20, N. Y. 


* 
2 


A PRODUCT OF 


PRopuci 


(Left) "We want no vibration in 
excess of plus or minus 1/10,000 
of an inch," said officials of the 
Palomar Observatory of the Cali- 
fornia Institute of Technology. 
They referred to the motor-gener- 
ator unit of the dome of the world’s 
largest telescope. U. S. Rubber 
Company engineers recommended 
Three-Angle Type U. S. Royal 
Safety Mountings. These success- 
fully met the demands of the 
astronomers— preventing not only 
the dome unit but all auxiliary 
power units from transmitting 
harmful vibration. 


( Below) 'Tubes in the radio equip- 
ment of this police car were con- 
tinually being broken, and there 
was always much unnecessary 
noise. “U. S.” engineers recom- 
mended supporting radio, gener- 
ator and battery with Cylindrical 
Type U. S. Royal Mountings, 
effectively sealing off noise and 
cushioning the radio against 
harmful vibration. 


UNITED STATES 
RUBBER COMPANY 
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HASSALL cold heading may solve your immediate special part prob- 


lem. . . Special nails, rivets and threaded parts made in diameters from 





1/32" to 3/8 —lengths up to 7^... Rivets 3/32" diameter and smaller 
a specialty...Variety of metals, finishes and secondary Operations... 
Economy, quality and quick delivery in large or small quantities ...Tell 


We will answer promptly. ASK FOR FREE CATALOG 


us what you need . 
3-color Decimal Equivalents Wall Chart free on request. 





NOVEMBER, 
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IT IS PRECISION-MADE... 
AND THATS IMPORTANT 





Every Tru-Lay Push-Pull unit is engineered and made 
to transmit back-and-forth movement with prac- 
tically no back-lash. This means that it can be used 
in many applications—either for remote control or 
as a working part of a machine—where the ordi- 
nary “choke control" could not be considered. 





— 


Re $^ 
APPLY HEYCO 




















Tee AR 


a 


T'S EAS 





YTO 


1. Slip HEYCO on wire. : m s : 
p JB 2. Snap HEYCO into hole. Made in any length with input capacities ranging " 
we T 3 from 30 to 1000 pounds. s 


DETROIT, MICH.—TRU-LAY PUSH-PULL units are e 
working successfully up to 150 feet in length. " 
Others with the equivalent of ten 90-degree bends. " 


Such extremes serve to illustrate their wide range 
of usefulness. 





Machine designers are constantly finding new 
applications for TRu-LAyY PusH-PuLL. They find 
that, by allowing more freedom in the placement 
of units or accessories, TRU-LAY PUSH-PULL is a 


: . LI 
2. Insulates wire from chassis real aid in machine design. 


1. Absorbs cord pull, push and torque 


3. Prevents wire from fraying 


If you are not thoroughly familiar with the pos- , 

4. Eliminates tying wire knots sibilities of TRu-LAv Pusn-PUuLL, let us send you a i 
5. Improves product appearance at low cost copy of our descriptive booklet on the subjeot. 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS Then, if you wish more specific information, our 


HEYMAN MANUFACTURING COMPANY engineers wiìl be glad to consult with yours. 


KENILWORTH, NEW JERSEY 


€"A$319——9 










6-235 General Motors Bidg., Detroit 2 
695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 


sociation No. Belg 5 gs), AUTOMOTIVE AND AIRCRAFT DIVISION 
S AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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CHANGE HYDRAULIC ACCESSORIES .... 


tH 


JOHN DEERI ee: —À \ 
E i t D à 


ball 


— 


p 


“~ 


SERIES 8000 





with HANSEN 


TWO-WAY SHUT-OFF COUPLINGS 


When the change-over is made from one piece of equip- 
ment to another, no oil is lost from the hydraulic system of 
this tractor. Hansen Series 8000 Couplings close both ends 


HANSEN 
REPRESENTATIVES 


Mew Engiand States . A.D. Geiger 
Belmon!. Massachusetts 
Seuthern Ohio, W. Va.. Ky.: Steinhagen 
Airline Products, Dayton. Ohio 
Fastern., Southern Siates 
B-A Engineering Co.. Baltimore, Md 
Colorado. New Mexico. Utah. Wyoming 
E. C. Wild Co.. Denver. Colorado 


Mn erm .. C. C. Brownfield 
imam ta, Collide — of the line instantly when the couplings are separated. 
Company. Les Angeles. California x : By : : , 
idaho, Grogon, Weshiagion . . . Jach J This same principle can be used in many applications where 
Central Western States John Henry 


hydraulic circuits are frequently connected and disconnected. 
The plug pops out when the socket sleeve is moved, and 
valves in both socket and plug automatically shut off flow. 
Other types of Hansen quick-connective couplings are also 
available. Several series have a valve in the socket only, others 
have straight through flow, and there is also a coupling espe- 
cially designed for steam. 
— Toronto, Ómterie Should your product have a fluid circulating system of any 
Pid Mentreel. aaa kind, a Hansen Coupling will improve it. 


Foster Company. Si. Louis, Missouri 
Minneapolis, Minnesota 

Northern Cal., Nevada M. E. Linney 
Company, Oakland, California 

Michigan . . William M. Nash Company 
Detroit, Michigan 

Indiana, Wisconsin . . Nett Engineering 
Company. F!. Wayne. Indiana 

Northern lilinois. Eastern lowa: Walter 
Worries Engineering Co.. Chicago. Il 

Werthern Ohio: F. k W. Ursem Company 
Cleveland. Ohie 


IM CANADA 





* Write for new industrial catalog No. 47 today. 


QUICK CONNECTIVE 7 FLUID LINE COUPLINGS... 


THE Hansen Se 


4031 WESI ISEIM BINAE! CLEVELAND It, ORIG 
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What’s Interesting About UNION CHAIN’S Manufacturing? 


Union Chains , 
for Every Application Every man, every machine, every tool and every method in our 


— tt. modern straight-line plant is there for only one purpose: the manu- 
Bridge Chain à "et 
i a oe facture of steel sprocket chain and attachments for the transmission 

and Steel Chain 


HB — bearing) type of power and the mechanical handling of materials. In view of 
chain 

BP (bar and pin) type chain r . o . . 
* the number of precise and complicated operations involved in the 

Finished Steel Roller : i B ous 4 
Chains and Sprockets manufacture of every single pitch of steel sprocket chain, it is not 
All manufacturer's standard, 
size 38 in. to 2'; in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 


1's in. to 4 in. pitch specialization interesting—and valuable. 


surprising that our customers, both present and future, find such 


* 
Silent Chain and 
Sprockets 
All sizes 32 in. to 114 in. pitch 
* 
Flexible Couplings 


Roller chain type 
Silent chain type 





The Union Chain and Manufacturing Company Sandusky, Ohio, U.S.A. 
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TESTED AND 
CHECKED 








— Fin performance is a product 











«n. „= of quality in the Bearing 


Our Production Methods and Quality Control specifications are met or bettered at every step in 
group is an organization within our organization. manufacture. They will perform as many as 108 
measurement checks, analysis, temperature and 
special tests and visual examinations before they 
release a bearing for delivery to you. 


Their function is to see that every bearing we 
produce meets the finest quality standards, They 
start by testing the raw materials, They study every 


machine operation for possible improvement. Yes, fine performance is a product of quality in the 

: I bearing—and that's how fine performance is built 

They follow your bearings down the production into every Federal-Mogul silent sleeve bearing 
line and make innumerable checks to be sure your you receive. 









HIGH SPEED, high tempera- SPEED & LOAD bearings HEAVY LOAD for big Die- BRONZE PARTS in many 
ture, automotive type bear- for pumps, compressors, in- sels, power plants, etc.— shapes, sizes; thrust washers, 
ings available in many dustrial electric motors and bearings up to 27⁄2” O.D., bushings; for many types of 
combinations. similar uses. steel and bronze back. applications. 


Power goes to work smoothly through 


FEDERAL-MOGUL 


11043 SHOEMAKER, DETROIT 13, MICH. 





J 
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Look to High Performance 


BERYLLIUM-GOPPER 


for Aecaracg in 
Pressure and Temperature Controls 









WORMS - milled up to 12" dia.— vp to 
1 D.P. 


WORM GEARS — Generated up to 108” 
dia. — up to 1 D.P. 


HERRINGBONE GEARS. ,, i. 60" P.D. 
18" face, 2 D.P, 


STRAIGHT BEVEL GEARS .. sircigh! 
tooth — up to 60" dia, 10" face up to 
4" C.P. 


HELICAL OR SPIRAL GEARS .cener. 
ated up to 108" dia, 16" face — up to 








1 D.P. 
SPIRAL BEVEL GEARS — up to 32” dia., Beryllium- 
6” face, up to 112 D.P. copper Power 
Element used by 
HELICAL GEARS — Ground tooth up to 14” | Ranco, Inc. in the 
dia., 6" face, 2 D.P. | manufacture of Commer- 
ial Refrigeration Controls. 
SPUR OR HELICAL GEARS — Shaved —H"- 
tooth up to 20" dia., 8" face, 2 D.P. | 
| . 
SPUR GEARS — Form Cut—to 96” dia., 24" | You can be assured of dependable operation 
face — up to 4” C.P. of controls over a long service life when power 
SPUR GEARS —Hobbed Generated —to | elements are made of heat-treatable BERYLCO 
108” dia., 18” face — up to 1 D.P. | 25S, a beryllium-copper alloy which maintains 
SPUR GEARS -fellows Generated—to 140” maximum sensitivity and gives positive action 


dia., 8” face, up to I D.P. even at high working stresses. It is readily 


SPUR GEARS — Ground tooth up to 18” formed, even when moderately cold-worked— 
dia., 12" face — 2 D.P. 
| can be made to conform to closer tolerances 


INTERNAL GEARS — Form cut up to 72” | than any other material—and takes on the 
dia., 12” face — up to 1 D.P. 





| highest strength and hardness of all copper 
L GEARS —Gener " i 
— ide — —⸗ alloys after heat-treatment. This added strength 
ACME SCREWS. milled up to 6" dio offers significant space-saving possibilities. 
30 ft. length | 








SPEED REDUCERS 


WORM GEAR Ratios 3% to 1 to 


60 to 1, Single and Double 
Reductions. 


& 

HERRINGBONE GEAR € 
— Ratios 2 to 1 to 295 to 1 

Single, Double and Triple Reductions. 


BERYLCO 25S is available in strip, 


rod and wire forms. For specific en- 


gineering data, write for Technisheet 


No. 2. 






s 


GYRO — Ratios — 24 to 1 to 3600 
to 1 


OIL WELL UNITS ~ 12 to 1 
Single Reduction 


Peak torque 24,750 lbs. to 69,500 Ibs. 







“7ée BERYLLIUM 


QEDBUI Pf CORPORATION 
IIBIESERII Dept. 1E, Reading 2, Pa. 


BRAD Foote GEAR WoRKS 


1309 So. Cicero Ave. Cicero 50, III. / | 
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Main Offices and Factory of The Ohio Rubber Company at Willoughby, Ohio 


, ier ^ i aR : ža - a ks 5 as i e a Em "^ 2 y 
$3444 i'w NE Ww UI 


"KNOW-HOW"' is what makes the U. S. A. the greatest industrial 
nation in the world. Industrial “KNOW-HOW” is a combination 

of sound business management, practical research, advanced 
engineering practice, modern manufacturing techniques and, what 

is most important, the SPIRIT OF SERVICE as fostered under the 
American system of free enterprise. Those are the factors that devel- 

oped THE OHIO RUBBER COMPANY to its present stature among the 


TOP TEN of several hundred manufacturers in the rubber industry. 


THE OHIO RUBBER COMPANY 


556 BEN HUR AVENUE * WILLOUGHBY, OHIO 


qe oPTPYT TEP —⸗ Fe SES eS a TP e⸗ 
í ati x 4 a; afa o S C [become umet uem T ag red TX I X 
o" I 1 i Mt ANM. 


, ej 4 
* o x 4 buts = 


| 
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How can you 
possibly beat Bundyweld" Z 
for automotive tubing? „~ 


OU'LL have any number of uses for Bundyweld steel 

tubing. 

You'll like the qualities that give it a place in an 
average of twenty parts in every automobile produced 
today! 

You'll like Bundyweld because of its strength, its 
accurate dimensions, its ability to carry high pressures 
and resist vibration fatigue. 

You see, Bundyweld is made in a special way (de- 
scribed below) that gives it two walls rolled from a 
single steel, Monel or nickel strip. This patented con- 
struction gives it a head start on other tubings on a 
lot of counts. 








If you want to know more of the reasons Bundy weld 
is first choice with automotive manufacturers, ask your 
Bundy distributor or representative (listed at the foot 
of this page) for all the facts. Or call us: Bundy Tubing 
Company, Detroit 14, Michigan. 





BUNDYWELD 
TUBING IS 
STRONGER! 


IT'S DOUBLE- 
WALLED FROM A 
SINGLE STRIP! 


€ 


HIGHLY RESISTANT 
TO VIBRATION FATIGUE! 


LEAK-PROOF UNDER PRESSURE! 


LOW IN COST! 


BUNDY TUBING 






WHY BUNDYWELD IS BETTER TUBING ENGINEERED TO YOUR EXPECTATIONS 
FREG. U.S. PAT FF R 

—Q Bundyweld Tub- — This strip is con- — Next, a heating e - Bund yw eld 

ing, made by a tinuously rolled "ut process fuses + comes in stand- 
— patented process, is — twice laterally into a bonding metal to — ard sizes, up to 5$" 
entirely different from any othe! tubular form. Walls of uniform basic metal. Cooled, the double O.D., in steel (copper or tin 
tubing. It starts as a single strip thickness and concentricity are walls have become a strong coated), Monel or nickel. 
of basic metal, coated with assured by close-tolerance, ductile tube, free from scale, Special sizes can be furnished 
a bonding metal, cold-rolled strip held to close dimensions to meet your requirements. 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass. Austin-Hastings Co., Inc, 226 Binney St. * Chattanooga 2, Tenn.: 
Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. * Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: 
A. B. Murray Co., Inc, Post Office Box 476 * Philadelphia 3, Penn.: Rutan & Co., 404 Architects Bldg. * San Francisco 10, Calif.: Pacific 
Metals Co., Ltd., 3100 19th St. * Seattle 4, Wash.: Eagle Metals Co., 3628 E. Marginal Way * Toronto 5, Ontario, Canada: Alloy Metal 
Sales, Ltd. 881 Bay St. * Bundyweld nickel and Monel tubing is sold by International Nickel Company distributors in all principal cities. 
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HE LEARNED HIS ELECTRIC 
MOTORS THE HARD WAY 


where dependability meant life itself 


Aboard a submarine on gruelling combat mission, a man 





soon gets to know which pieces of equipment will stand up 


in an emergency. During World War II. precision-built 


Helping YOU is our business 


Electro Dynamic motors won confidence and praise. for 


their great stamina and complete dependability. Our technical experts work with your engi 
neers to specify the Electro Dynamic motors 

loday Electro Dynamic’s great motors are available to that will deliver the utmost in efficiency and 

industry. Backed by 69 years of continuous development, all-around satisfaction 

Electro Dynamic industrial units are produc ts of highly ex Our factory men are on their toes to see 


. . . . ` . t delive to meet your 
perienced engineering and the finest manufacturing crafts that you get prompt delivery SN 


: oP roduction schedules. 
manship. These E.D. motors bring to plant operators and P 


Our organization is geared to give you 


d machinery builders the same degree of dependability and ; f 
d- ; personalized service on your orders, crafts 
b efficiency that enables E.D. pr ducts to set the pace in meet manlike attention to manufacturing details at 
jl. ing and sui passing rigid Navv standards of pí riormance. strictly competitive prices. 
ed 

ELECTRO DYNAMIC INDUSTRIAL MOTORS are built — 
1.1 * a di pi mic ^ go vet —— | | 
E H P \( nd 4X Write LOI literature oday E L + C R O | 
Fic 1 


: DYNAMIC 


makes great motors 


ET learning what marine engineers have known since 1880 





ELECTRO DYNAMIC * Division of the Electric Boat Company * Bayonne, N. J. 


N. matter how big your present V-belt inven- 
tory, vou can drastically cut it with just 4 reels of 
Vcelos. These handy reels give you a choice 
ot more than 316 sizes in O, A, B and C widths. 
If you use only A and B sizes, just 2 reels of 
Veelos will provide you with a complete V-belt 
inventory. Any length belt is quickly uncoupled 
from a reel, made endless, then installed. 

As soon as you specify Veelos on reels, you 
can stop stocking matched sets of endless belts. 
You can forget belt deterioration and obsoles- 
cence. Veelos on reels saves storage space... 


simplifies inventory records. 





New Veelos Catalog ee e How Veelos on reels makes big 


V-belt inventories little is just one of the many features in the 
new Veelos catalog. All the facts and full engineering data 


are given. Write for your copy today. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 











Veelos goes on fast... lowers machine down- 
time. On drives with outboard bearings it is 
installed without moving the motor or dis- 
mantling the machine. Veelos is made in all 
standard sizes... fits all standard grooves... 
is available in 100 foot reels. Sales engineers 
in principal cities; over 300 distributors through- 


out the country. 


VEELOS is known as VEELINK outside of the United States 


ADJUSTABLE TO ANY LENGTH - 
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ADAPTABLE TO ANY DRIVE 


1948 


Above: Full view of Ex-Cell-Q » 
Style 2112-A Precision Boring" 
Machine arranged for ovtomotic 
rough ond finish boring of valve 


THIS ENTIRELY AUTOMATIC ah Bae ege. 
PRECISION BORING MACHINE — — oque 


finish bored and ejected, all 


IS TYPICAL OF EX-CELL-O — —— 
SUPERIORITY IN ENGINEERING 


e Here's a machine that receives automotive valve S : a s PNTE ETE ENT 
guide bushings from a conveyor line, rough and j i that ore rough and finish bored on 
finish bores them and delivers them to another con- i UAIT ELTETE leſt. 
veyor, all automatically. The bushings, 2-3/16” LUE ' Left: Close-up view of spindles ond 
long with 11/32” bores, enter chutes at the left end — n ;.. boring bar supports. Vertical cast- 
of the spindles, are fed through the hollow spindle ; rinine AAA ORAR or 6 ne 
, Plungers that, when lowered, limit 
shafts to the chucks, are located, clamped, rough and is the forward travel of the bushings. 
finish bored and ejected at the rate of 300 pieces per i | A Lecators are withdrawn during bor 
hour. Bores are held to a tolerance of .001”. The am. ; ing and ejecting portions of cycle. 
d h th g t * ' , Graduated dials on boring bor sup 
operator nee never touch the parts except to inspec ports permit accurate adjustment of 
the bores occasionally. - . Mee to control size cf hole 
The engineering know-how that makes possible an 


automatic machine such as this one is always available 

to Ex-Cell-O customers, whether their work requires 

parts in short runs or great volume. Whether tolerances | EJ : am 
are measured in thousandths or ten-thousandths, 


Ex-Cell-O engineers will suggest the most practical and 


efficient method of finishing yourparts. Call Ex-Cell-O today! C Oo R p O R A T r O N 


| m————— 


48—36 


— — — DETROIT 32, MICHIGAN 


Special Multiple Way-Type Precision Boring Machines e Special Multiple Precision Drilling Machines e Precision Boring, Turning, and Facing Machines ang 
Fixtures * Precision Cylinder Boring Machines * Precision Thread Grinding Machines * Precision Lapping Machines e Precision Broach Sharpening Machines 
e Other Special Purpose Machines e Tool Grinders e Continental Cutting Tools « Broaches and Broach Fixtures » Counterbore Sets « Grinding Spindles e 
Hydraulic Power Units « Drill Jig Bushings * R.R. Pins and Bushings e Fuel Injection Equipment « Dairy Equipment © Aircraft and Miscellaneous Production Parts 





































from Twin Disc 


DJ Users of small motors and internal combustion engines 
can now have all the advantages of fluid drive—at a very 
low cost. Twin Disc Hydraulic Engineers have designed a 
new hydraulic-conversion unit especially for small motors 
and engines. The new Twin Disc Hydro-Sheave Drive 
is a complete, easily-installed, low-cost transmission unit. 

The Hydro-Sheave Drive is as easy to install as an 
ordinary sheave . . . sliding over the motor or engine shaft 
where it is held in place by three set screws. The unit is 
ready for immediate use . . . filled with hydraulic fluid... 
anti-friction bearings lubricated for life. Twin Disc 
Hydro-Sheave Drive is designed especially for use with 
Worthington QD (quick detachable) Sheaves, and is avail- 
able in five sizes for use with any motor or engine in the 
?4 to 25 hp range. 

Built by the largest manufacturer specializing in fric- 
tion clutches and hydraulic drives, Hydro-Sheave Drive 
is the simplest and most economical fluid power trans- 
mission available today. For complete information, in- 
cluding prices and the location of your nearest distribu- 
tor, write to the Hydraulic Division for Bulletin 145. 
Twin Disc CLutcH Company, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 








n against over 


tectio i 
QQOPrO and stalling 


loading 
speeds 


ee 4 


_ full torque at all 
acceleration 
unit based 


ad instead 


..uniform 


..sire of power 
load 





of starting 






Hydraulic 
Power Take-off Torque Converter 
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SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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Individually cartoned taximeters are packed 


Wirebound Over-Packs are shipped flat... 
eighty percent assembled. One man as- 









AXIMETER CO. 






PITTSBURGH T 
reports: 


WIREBOUND OVER-P 


afford greater 
convenience and economy 








Although most industrial users employ Wirebound Boxes or Crates as 
the sole shipping containers the precision-built, glass-faced products of 
the Pittsburgh Taximeter Co. present unusual requirements that demon- 
strate the versatiliry of Wirebounds. Seldom are taximeters bowzht one 
atatime... orders range from dozens to hundreds but each meter must 
be packed separately to protect the intricate mechanism. By adopting 
resilient Wirebound over-packs—which combine the strength of steel 
with thinner wood — Pittsburgh simplified their quantity order shipping 
problem by inserting four or six cartoned meters per box, reduced pack- 
ing time to four minutes by one man, provided simpler more economi- 
cal handling and stacking by customers, and even reduced warehouse 
pilferage problems. These vast shipping and receiving room economies, 
and safety factors are also available to you. Use the coupon below to 
learn more about how Wirebounds can solve your shipping problem. 





into Wirebounds to provide maximum pro- strength of the Wirebound permits stacking 
tection to sensitive mechanism and glass faces. for shipping and receiving room convenience, 


sembles box three minutes. 


SIXTY WIREBOUND PLANTS 
THROUGHOUT THE UNITED STATES 


r 
2 
h 
A 
4 
A 
4 
JA 


"2 | 
i UQ30Umc. 
BOXES & CRATES 
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MAIL THIS COUPON 


WIREBOUND BOX MFG. ASS'N. 
Room 1820 Borland Building, Chicago 3 


[ ] SEND COMPLETE LITERATURE | ) SEND A SALES ENGINEER 
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CHACE BIMETAL.. 


BURNER SWITCH 
FAN SWITCH 





CAMS 


the UU, Behind the 
Sm. — 


No. 21 —A Product of Perfex Corp., Milwaukee, Wis. 


Series 474 Combination Warm Air and Fan Control, 
manufactured by Perfex Corporation, is another 
typical use of Chace Thermostatic Bimetal in the 
form of a helix with rapid response to temperature 
change. The manufacturers have incorporated a 
fully enclosed, dust free, snap action Twin Contact 
switch of compact design, convenient adjustment, and 
temperature range of combination fan and limit con- 


trol suitable for constant air circulation requirement. 


The powerful bimetal element is fixed to the guard 
at its outer end. As the furnace heat rises and falls 
the winding and un-winding action of the bimetal 
turns the shaft to which it is attached. The consequent 
movement of the cams, set within any desired 
temperature range, snaps the switches which turn 
on, first, the burner, then the blower. As shown, the 
control is locked in position for continuous fan 
cooling. Releasing the knob and turning to the left 


resets the control for automatic heating. 


W. M. Chace Co. manufactures all types of thermo- 
static bimetal actuating elements for temperature 
responsive devices. Our engineering department 
will give prompt attention to your problems in heat 
control, indication and protection. 


w. M. CHACE co. 


Manufacturers of Thermostatic Bimetals 


1607 BEARD AVE. * DETROIT 9, MICH. 








added sales appeal 








improved performance 


WITH CORNING GLASSES 









Corning has a wealth of experience to offer design 


engineers seeking wavs to increase product appeal, 


improve performance, or lower costs. The example 


below is typical. Bulletin [Z-l shows many more. 





CORNING INDUCTANCES 
FOR FM RADIO AND TELEVISION RECEIVERS 


These inductances consist of metallic coils precisely 


fused onto small glass tubes. They impart high 


stability, make possible simple tuning with mini- 


mum drift from setting... thus greater sales appeal 


through better performance. 


SEND 


1470 


CORNING GLASS WORKS, Dept. PE-11 


Corning, N. Y. 


FOR BULLETIN 1Z-1 


which illustrates other 


examples, besides list- 


e propert ies of all 


basic Corning glasses to 


help you in your work. 


Sales Offices: 
NEW YORK 


718 Fifth Avenue 


CHICAGO 
Merchandise Mart 


SAN FRANCISCO 
1355 Market Street 


Please send me a copy of Bulletin IZ-1 ''Glass, its increasing | 


importance in product de 
Name 
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\\ HEN  Firth-Vickers of England signed 
their reciproc: al agreement with Lebanon 
U. S. A. 





ol 


information and foundry practices, it meant 


for a complete exchange of ideas, 


a lot to you 

For now you can have the advantage of the 
best in alloy castings which has been devel- 
oped both in this country and Europe. 

Of great importance ts the “« entri-die" proc- 
ess ol making centrifugal castings in permanent 
molds. Firth-V 1 kers developed this proc ess to 
make possible the Rolls Royce, De Havilland 
and other jet engines. Here at Lebanon we 
art finding applications not only for airplane 
engines but also in equipment for the oil, 
chemical, paper and pulp, mining and other 
industries where corrosion and heat make 
service conditions severe. 

When you talk to Lebanon about alloy 
castings you know you are talking to experts 


with a wealth of information available. 


LEBANON STEEL FOUNDRY + LEBANON, PA. 
“In The Lebanon Valley” 









The Agreement between 
Firth-Vickers Stainless Steels, 
Lid., Shetheld, England and 
the Lebanon Steel Foundry, 
Lebanon, Pa., U.S.A. pro 


vides for complete ex 


change of metallurgical and 
cuginecring data, and foun 
dry te« hniques and practices 
This understanding between 
Lebanon and the largest pro- 
ducer of alloy castings im 
Europe pools the technical 
knowledge and experience 
of both sides of the Atlantic | 


for your benetit 





j 


Write now for this FREE 
BOOKLET "''Centri-die 
Centrifugal Castings" 


Here is a clear explanation of the 
practical advantages to you of the 
Firth-Vickers Centri-die method of 
making alloy castings centrifugally 
in permanent molds. Of interest to 
executives and engineers who wantto 


keep abreast of new manufacturing 
ind production methods. Write for 


Bulletin L. 


Lesano Stings 
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HOT-DIP 
GALVANIZING 


alloys molten zinc 
to base metal 


i 






ee a ee ee ee Er ta D] 


ZIITIITIIIIIIIIIITYT 


* 


| D-IRON (STEEL) 
BASE METAL 


The infallible testimony of the mi- 
croscope reveals why the applica- 
tion of molten zinc through the 
Hot-Dip Galvanizing process 
provides the utmost in rust pre- 
vention. Protective zinc (A) is first 
bonded to the base metal (D) by 
an iron rich alloy (C) then a 
layer of rich zinc alloy (B)—ob- 
tainable only through the Hot-Dip 
process—-seals out destructive 
elements that cause rust and cor- 
rosion 


Proved Time After Time 


Time has convincingly proved, by 
thousands of case histories, that 
the Hot-Dip Galvanizing method, 
as employed by members of this 
Association, does provide longer 
life, greater uninterrupted service 
and effects tremendous savings in 
expensive maintenance and re- 
placement costs. 


Write for Membership Roster 


For membership roster or any in- 
formation in regard to your par- 
ticular corrosion problems, address 
The Secretary, American Hot Dip 
Galvanizers Association, Inc., First 
National Bank Bldg., Pittsburgh, Pa. 


hot-dip 


GALVANIZING 
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Would you switch to light wall tubing if you could obtain fittings 
that withstand vibration under high pressure? 


Then you'll be interested in Superseal Flared Tube Fittings 
which are now standard equipment on steam generators and on 
air compressors with pressures running up to 600 P.S.I. The same 
* ttings which in an Underwriters’ Laboratories’ test maintained a 
leakproof joint under pressures up to an amazing 8090 pounds, 
at which pressure the steel tubing split. 


S PT 


TSAR 
RANT 


—— — 





— — -D A —— — * 
⸗ 


— — 


Vione, SMOOTH TAPERED 10° FLARE v/ PRODUCTION FLARING up to 2000 a 
on a Superseal fitting plus a corre- day can be maintained on an inexpen- 
sponding flare on the inside of self- sive flaring machine. 
aligning nut hold tubing securely in v/sTOcHES IN BRASS AND STEEL. Mal. 

place. leable iron, aluminum or alloys on 

V NO SHEARING ACTION to injure the order. 


tubing at the point of flare when nut v/ SUPERSEAL Fittings are approved by 


is tightened—the tubing is actually tudinis! Valentin See: sli 


reinforced. hazardous gases and liquids. Write 


Vvo PART FITTING ... no rings. no. for Catalog 4-R “Grinnell Superseal 
sleeves. Flared Tube Fittings." 


GRINNELL COMPANY, INC. 


Providence 1, R. I 


Branch Warehouses 


Atlanta 2. Ga Kansas City 16, Mo Philadelphia 34, Pa. 
Charlotte 1, N. €. Long Beach 10. Cal Sacramento 14, Cal. 
Chicago 9. IIl. Los Angeles 13, Cal. St. Louis 10, Mo 
Cleveland 14. O. Milwaukee 3, Wis St. Paul. Minn. 
Cranston 7, R. I. Minneapolis 15, Minn. San Francisco 7, Cal 
Fresno 1, Cal. New York 17. N. Y. Seattle 1, Wash. 
Houston 1, Tex. Oakland 7, Cal. Spokane 15, Wash. 
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Superseal fittings are standard equipment on 
Cleaver-Brooks Steam Generators. 





Superseal fittings can be used with any tubing ... 
copper, aluminum, seamless and welded steel. 





Production flaring of tubing up to 2000 flares a day 
is possible with this flaring machine. A simple tool 
is available for hand flaring. 
























Low-Cost ee? 


Efficient... 
Constant Volume Pump 


Yes, these are the principal features in a pump 
which will improve your product design and 
performance. And you'll find them all in this 
new Sundstrand pump. 


OUTSTANDING 
FEATURES 


For Materials Handling Equipment, Agri- 
cultural Machinery, Industrial Heating 


Units, Lift Trucks and similar installations. This 
new pump incorporates the efficient ROTA-ROLL 





principle and pumping members which produce more 
efficient inlet port conditions, a reduction in cavitation, 
a quietly operating pump and longer pump life. Sund- CAT ALY 
strand ROTA-ROLL pumping members are operating SKS” 
quietly and efficiently in over 1,500,000 pumps today. | 
— DRIVES 
] ROTA-ROLL PRINCIPLE of pumping members pro- 
e motes quiet operation, longer life because (see above) 


smaller roller is keyed to shaft and drives outer mem- 
ber at a speed 25% lower than motor speed. 


QUIET OPERATION because ROTA-ROLL pump- 
€ ing members and efficient inlet port design reduces 
cavitation at the inlet port. 


SMOOTH UNIFORM FLOW AT ALL PRESSURES 
e because rotating roller and rotor are self-emptying, 
eliminating turbulence, and other interference with 
smooth uniform flow of oil. 





Available in 13 Sizes Ranging From 93 


to 10 GPM The model 5W is furnished in 8 differ- 
ent Capacities ranging from 3 to 10 GPM at 1200 





RPM. The model 2W pump is furnished in 5 different 
capacities ranging from 34 to 244 GPM at 1200 RPM. 





Capacities are determined by width of pumping mem- 


bers and all sizes within each model range have the 
SMALL AND COMPACT (see illustration) will lend 
e itself to and improve your product appearance. 


HIGH OVERALL EFFICIENCY of over 85% at max- 






same basic mounting dimensions. The pump is suitable 
for 1200 PSI service. 












M", imum continuous duty pressure. 
. . * * ^ 
Free A dditional Data will be fur- (R LOW COST, $31.50 manufacturer's list price, f.o.b. 
: C b Rockford, Illinois for the model 5W pump with direct 
nished on request. W rite coupling drive. When sheave or pulley type drive is 


required, pump can be furnished at additional cost. 


today, ask for P-35, ) 


"udo 
SUNDSTRAND HYDRAULIC DIVIS!ON ! 


2560 ELEVENTH STREET « ROCKFORD, ILLINOIS 


— 





FUEL UNITS @ HYDRAULIC PUMPS © TRANSMISSIONS è FLUID MOTORS e VALVES and CONTROLS 


— 
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The appliance industry has played an 
important part in making the American 
living standard the highest in the world. 
Time and work saving appliances have 
made lasting contributions to the health 
and comfort of all. That record is a source 
of great pride to Delco Products, one of the 
pioneers in the development of appliance 
motors. Today, Delco Products produce quiet, 
compact motors designed to meet the specific 
torque and service requirements of*the par- 
ticular application . . . to turn the drive 
shafts efficiently and dependably. Delco 
Motors are built in sizes from ! 5 to 50 h.p. 

Delco Products Division, General 

Motors. Corporation, Dayton, Ohio. 


SALES OFFICES: CHICAGO « CINCINNATI 
CLEVELAND. DETROIT. HARTFORD,CONN. 


vas Leading Appliances 


HELP AMERICA 
PRODUCE FOR PEACE 
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on 17 "Centrifugals" in New Holly Sugar Co. 
plant... by NOPAK Air Cylinders and Valves 


A battery of 17 Roberts semi-automatic “Cen- 
trifugals" are employed in this modern plant 
to spin the molasses off the sugar crystals. 
To simplify the task of charging each cen- 
trifugal, the feed-pipe gate . . . which for- 
merly required an awkward, manual lift up 
to 60 lbs. every 4 to 6 minutes... is now 
raised by the flick of a NOPAK 
Valve lever which controls a NO- 
PAK Model E, 4x13" Air Cylinder. 


In a normal 8-hour working day, 
over 1600 manual lifts of 60 lbs. 
each are eliminated. Machine op- 
erators are relieved of unnecessary 



























Mert of 17 Roberts — view ms Rob- d fati d hi 
"Centrifugals," built by erts Centrifugal shows a train an atique, an machine 
Western States Machine NOPAK Model E Air s — g i 2 
Co., installed in new Cylinder which operates efficiency is maintained at the high 
$6,000,000 plant of Holly feed-pipe gate, and ?$'' » s 

Sugar Co. plant near NOPAK 4-Way Valve level characteristic of this new 



























Brawley, Cal. which actuates cylinder. 


$6,000,000 plant. 


NOPAK Valves and Cylinders can help you 
achieve higher eíficiency in your plant, or 
in your product. 


GALLAND - HENNING MFG. CO. 
2762 S. 31st STREET, MILWAUKEE 7, WIS. 


Representatives in Principal Cities f 








Experience In the bending, welding, 
shearing, and forming of plate and 
sheet metal for 67 years is your as- 
surance of Quality products. Little- 
ford can fabricate Stainless Steel, 
Monel, Nickel, Herculoy, Clad Met- 
als or plain Metals, No job is too 
intricate or complicated whether it's 
a Tank, Bin, Breeching, Vat, Hop- 
per, Machine Base, Housing, Gear 
Guard, Pan, or a special part; all 
— Wo f are fabricated with precision accu- 
racy 





Photo Courtesy : : 
Morris Machine Expertly designed, precision built, Ruth- 


Tool Company man Gusher Coolant Pumps give yeor 
after year of unexcelled performance. 
Less vibration, fewer parts to wear guar- 
antee a long trouble-free life for Ruth- 
man Gusher Pumps on your metal cutting 
equipment. Illustrated above is a Morris 
Two-Way Drilling, Boring, and Reaming 
Machine with 44 spindles mounted in 
Cluster Heads; equipped with Model 
11024 Short Ruthman Gusher Coolant 
Pump | 





SEND YOUR BLUEPRINTS 


FOR FREE ESTIMATES 


506 E. Pearl St., Cincinnati 2, Ohio 


THE RUTHMA CHINERY CO. 


1813 Reading Road Cincinnati 2, Ohio 





* | 
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arnessing 100 Horses for a 


a an — a TNI 


This giant 1,000-ton Ajax solid frame Forging Press 
produces highly accurate differential ring gear blanks 
and many other types of multi-stage forgings. 


9 V-Belts transmit the power from a 100-h. p. motor. 


pial Designers. 


f Raytex 
yon cords that 


th and longer 
t A-469. 


trength o 
the extras 
Belts have 
yton V- 

cia 

.Dayton's spe 

ai stretch, maximum 
e today 


lly processed Ro 
streng 
for Bookle 


All standard Do 


Fortified Cords.. 
possible minimu 


make plete story, writ 


life! For the com 


Transmitting the power from a 100-h. p. motor to around the pulley easily. without heating. And 


the flywheel of this forging press is a perfect exam- 
Dayton V-Belt Drives. 
Here, maximum drive efficiency, rapid re-acceler- 


ple of the superiority of 


ation after flywheel slowdown, continuous opera- 
tion and compactness of the drive are advantages 
the designer desires. 

And he gains them all with Day ton V -Belt Drives. 
First, Dayton V -Belts are the most efficient method 
of transmitting power known. They withstand the 
stresses and strain of sudden starts, stops and shock 


loads. They transmit full power, fast. They flex 


they save space by permitting the use of shorter 
centers, smaller pullevs. 

Made with super-strength Raytex Fortified Cords, 
Dayton V-Belts offer minimum stretch, maximum 
strength, longer life. They are unaffected by oil, 
heat or abrasive conditions. No matter what vour 
power transmission problem, there is a Dayton 
V-Belt Drive that will solve it perfectly. Davton 
Power ‘Transmission Speeialists stand ready to help 
you at any time. Write or phone The Dayton Rubber 


Company. Dayton 1, Ohio, today. 


Dautan Raala 


TECHNICAL 
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EXCELLENCE IN NATURAL ANO SYNTHETIC RUBBER 





Telechron H-4 Synchronous Motor. 
Terminal-shaft speeds 3 to 6 rph. 


£m 
7 


Telechron H-5 Synchronous Motor. 
Terminal-shaft speeds 1 to 6 rph. 


Give your timers extra life 
with Telechron motors 


here's longer service in any tine 
h ii H «4 


or H-5 Telechron synchronous elec- 


timers, fast battery chargers and ineh at Pelechron 


° | !] 
l rph. Like alil 


switch or timer powered wit many other timing and switching motors, they are precision-built for 


devices. They operate in perfect long, dependable service by the larg- 


trie motor. Eficient, dependable h:- synchronism with any commercial est producer of synchronous electric 


i f ] aue i . «d 
brication ts assured by a special frequeney ... cant run fast or slow. timing motors for over 25 


terminal-shaft bearine incorporating The H-4 motor is available in livery one is Underwriters Labora- 


an oil eland that extends motor life. terminal-shaft speeds from 3 to O tories approved. Why not talk over 


These dependable. self-startine 


motors are desiened for veneral-pur- 


pose time switehes. dishwasher 


timers. stoker and oil-burner eon- 


trols, appliance timers. defroster 


rph. The H-5 motor is available in 
terminal-shaft speeds from l to O 
rph. Their conservative torque rat- 
ines at 60 eveles range from .20 


pound-ineh at O rph. to .50 pound- 


see our 


CATALOG 
in 


SWEETS FILE 
anai ai 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


) 
MT 


DUCT ENGINEERING 


vour special needs with: lelechron's 
application engineers? Address Motor 
Tele- 


Massachusetts. 


Advisory Service, Dept. D. 


ehron Ine.. Ashland. 


V General Electric Mliliate. 


REG U.S PAT OFF 


SYNCHRONOUS MOTORS 


NOVEMBER, 





KAUFMAN Tyna! IUU 


Í 


IY 





te Cleveiznd Cap Screu Company 


2917 EAST 79TH STREET œ CLEVELAND 4, OHIO 


Warehouses: Chicago and Philadelphia 
Ask your Jobber for Cleveland Fasteners 
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you can't beat the effectiveness of 


STRUTHERS-DUNN'S 5,348 RELAY TYPES 


With 5,348 standard types to choose from . . . 
HERE ARE RELAYS FOR ALMOST EVERY CONTROL APPLICATION — ; 


Data Bulletins available on any of these general types With each type subject to many electrical and 


SMALL RELAYS POWER RELAYS SENSITIVE RELAYS mechanical adaptations . . . 
Midget —General Pur Large Power —Mercury Swing Low Power— 
pose—Vending Machine Mercury Clapper—Nutcracker Snap Action 

(D-C)—High Voltage 


Struthers-Dunn can readily match the relay re- 


INSTRUMENT-CONTROLLED MEMORY RELAYS (Mechanical Latch) quirements of both your circuit and your budget. 
RELAYS industrial Types—Vibration-Resistant Types Prices are well in line—and, by way of good meas- 

SEQUENCE RELAYS SPECIAL-PURPOSE RELAYS TIMING RELAYS ure, you get all of the advantages of well designed, 

Ratchet Types Lamp Contro!l—Polarized—Close Inertia — Thermal : : s 5 


Multipolo Tenes Differential —Overload Motor Motor-Operated sturdily constructed relays that are specifically 
Reversing—Telephone Signalling . 





"tailored" for your particular application. 


STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 


TRUTHERS-DUNN 
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PRESS too large or too small for 
your long-term needs will show 
in the cost of every unit it produces. 
For advice on how vou can use pow- 
der metal at a profit in your business; 
for help in press selection, punch and 
die design, powder formulas, or re- 
lated problems . . . consult Stokes. 
Here at Stokes you draw on the ac- 
cumulated experience of more than 
half a century in press design and 
operation. Your problem goes through 
a semi-plant-scale testing laboratory 
guided by the engineering skill which 
has pioneered in this field since 1920. 


NOVEMBER, 1948 


Recommendation is then made of the 
right press from the complete line of 
Stokes specially designed presses for 
powder metal work. 

Stokes also makes Molding Presses, 
Industrial Tablet Machines, Vacuum 
Pumps and Gages, High Vacuum Proc- 
essing Equipment, Tube Fillers, Phar- 
maceutical Equipment, Water Stills, 
Special Machinery. 

For the right powder metal press for 
your job, consult with F. J. Stokes 
Machine Co., 5900 Tabor ] 
Road, Philadelphia 20, Pa. 








REPRESENTATIVE FLASH BUTT- TEST RESULTS 
(as welded) FROM AME ELDING AND 
MANUFACTURING COMP ESEARCH FILES. 


ALLOY # TENSILE STRENGTH 


Stainless, TyDe No. 347 91,000 psi. 
Stainless? Type No. 410 76,000 psi. 
Incosiel-X 124,000 psi. 


N-1S$ 135,000 psi. 
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... for 16-page 
Illustrated Booklet 


AMERICAN WELDING 
AND MANUFACTURING COMPANY 
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YO 
iF ITS Westinghouse 


WESTINGHOUSE NOW OFFERS IMMEDIATE 
DELIVERY ON POPULAR SIZES AND TYPES 


Westinghouse Gearmotors are today's best answer for 
obtaining speed reduction on drive applications from 1 
to 75 hp. And now, Westinghouse offers immediate de- 
livery from stock. More than 50 sizes and types are 
available, comprising commonly used designs, and a few 
units with special auxiliary features. Many are powered 
by the revolutionary new Life-Line motor . . . the greatest 
Type A F advance in motor design in 58 years. Call your nearby 
Single-reduction TIT: T l ) ) 
Westinghouse representative for details on gearmotors 
available to fit your needs. Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


Westinghouse 





PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


GEARMOTORS 






































HERE ARE REASONS WHY YOU SHOULD 
USE WESTINGHOUSE GEARMOTORS 


For the four out of five drives that require speed reduc- 
tion, Westinghouse Gearmotors are the best means of 
increasing efficiency and safety in widely varying appli- 
cations. They provide the ideal drive because motor and 
gear-reduction mechanism are combined in one com- 
pact unit. Three standard AGMA classes give a wide 
variety of service and, in addition, special types are 
built to meet unusual requirements. 


HERE ARE SOME OF THE WAYS WESTINGHOUSE | 
GEARMOTORS AID PRODUCTION 


e MORE COMPACTNESS — less floor space. 

e MORE FLEXIBILITY in arrangement or rearrangement 
of equipment. 

e EASIER SELECTION and ordering of proper output 

speed. 

INCREASED SAFETY —no moving parts. 

e EASE OF INSTALLATION —low installation cost. 

LOW FIRST COST. 


e LOW MAINTENANCE — minimum number of work- 
ing parts. 


HERE ARE REASONS WHY WESTINGHOUSE | 
GEARMOTORS HAVE "WHAT IT TAKES" | 


iway view of e BPT Gear Steel gears and pinions, exclusive with 
lype M Vertical Westinghouse, have a tapered hardness from surfac 
f Gearmotor to core. This results in extremely high impact and 
wear resistance, assuring maximum load-carrying 
capacity and long life. 








Gears are produced by precision methods . . . individ- 
ually checked during each step of manufacture . . 
thoroughly inspected and tested to assure high qual- 
A d ^ s ity. Thus, maximum service life is achieved. 


Positive oil seals keep oil or grease in, keep dirt and 
dust out. 


Simple, positive lubrication system provides thor- 
ough lubrication. 





Antifriction bearings maintain accurate gear centers, 
reduce friction, prolong service life. 


Parts in all types are readily accessible for inspection 
or repair. 


GEARMOTORS « SPEED REDUCERS » SPEED INCREASERS e INDUSTRIAL CEA 
























... ünd 
XRX ABE 
“know how” helped 


Specifications for this alumi- 
num casting for a Diesel *a 
engine included 35,000 Ibs. to select it p 
tensile strength, 20,000 lbs. 
yield strength, plus ductility, 
density, and high dimensional 





accuracy. 

Familiar with Permite's specialized experi- ^ Permite engineers consistently render help of 

ence in the aluminum alloy and casting fields, this kind, aiding in choice of the correct 

the manufacturer called the Permite engineer- aluminum alloy as well as the most efficient | 
ing staff into consultation. The result was casting method to meet specific requirements — | 
selection of the one right alloy for the whether sand cast, semi-permanent mold, die | 
required properties — in this instance, alumi- cast, or the Permite Permanent Mold Process. | 
num 1008 GK—and the permanent mold m | 
casting process for high-quality, economical Write us about your aluminum casting prob- 

casting production. lems. In the preliminary planning stage you 


may find it very helpful to talk things over 
with a Permite field engineer. Or, if your blue- 
prints are completed, send them to us for 
recommendations and estimate. We are glad 
to help you gain the maximum advantages 
inherent in aluminum. 









PERMITE 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, OHIO 
ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS... HARDENED, GROUND ond FORGED STEEL PART! 
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The game of "pot-shotting" low tension line glass insulators has 
long been one of boyhood's greatest sports - - but it costs communi- 
cation companies a big annual bill. To eliminate this ccstly breakage, 
Western Union engineers designed a rubber insulator and then had 
the problem of getting it made. 


Continental provided the answer by developing the one compound 
that rigorous laboratory and field tests proved capable of doing the 
job. This rubber insulator withstands the effects of rain, snow, sun, 
heat and freezing temperatures and actually surpasses glass in 
electrical resistivity during wet weather. Linemen report that resil- 
ience of rubber insulators reduces abrasion and consequent wire 
breakage where strong winds are encountered. 

The success of this development is another ex 
ample of the specialized assistance in rubber which 
Continental offers to design and production engineers. 

e You'll Be Glad to Have This Booklet. 
Based on actual case histories, it shows how much can be 


gained by working with rubber specialists - - write for your 


CONTINENTAL 


RUBBER WORKS 


1982 LIBERTY AVENUE e ERIE, PENNSYLVANIA 


copy now 


PON 


C 


Baltimore, Md 
Boston, Mass 
Buffalo, N. Y 
Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohio 


BRANCHES 
Dayton, Ohio 
Detroit, Mich 
Hartford, Conn 
Indianapolis, Ind 
Kansas City, Mo 
Loncaster, S. C 


Los Angeles, Calif 
Lutz, Fla 


Pittsburgh, Pa 
Richmond, Va 
Rochester, N. Y 

St. Louis, Mo 

San Francisco, Calif 
Syracuse, N. Y 


Memphis, Tenn 
Milwaukee, Wis 
New York, N. Y 
Philadelphia, Po 


| 


PLENTY « POWER 


IN THESE 


HYDRAULIC PUMPS 


and 
FLUID MOTORS 


There's plenty of power in 
Eastern fluid motors and hy- 
draulic pumps. They're tough 
and compact—ideal where space 
is at a premium. They’re de- 
pendable, too. Long life under 
rugged operating conditions is 
built-in. An Eastern hydraulic 
pump or fluid motor in your 
design is good engineering. 


SERIES 100 
.1 to 5 GPM—Drive speeds 
up to 3450 RPM. Work- 
ing pressures up to 1000 
PSI. Average volumetric 
efficiency: 90%. Average 
model weight: 1.65 Ibs. 
Lightweight construction is ob- 
tained through use of aluminum 
housings and nitralloy gears 
and shafts. Each unit is factory 
pre-tested for precision and 
operating efficiency. 


WRITE FOR FULL DETAILS 


Eastern 


INDUSTRIES, INC. 


111 ELM STREET 
NEW HAVEN 6, CONNECTICUT 


—€————————P do — à 















3 
t 


want quick starting and fast pick-up. 4 

little piston pump packing which helps YQ 

get it. In Stromberg carburetors (made by 

Bendix Aviation Corp.), special care is taken 

to assure complete dependability of every 
component part. In model BX VD-3, for — 
instance, two leather cup packings are used- N 
one on the dash pot piston and the other 

on the pump piston. 


These cup packings must be accurately molded to 
size; they must stay wrinkle-free; and their fibrous 
texture must have that tightness found only in 
prime calfskin. These cups must not by-pass fuel 
or become logged; they must neither shrink from 
heat nor freeze to their cylinder walls in winter. 
Their leather tannage must not deteriorate from 
contact with oils or gasoline. 


Non-deteriorating chrome tanned Sirvis leather cup 
packings, made by Chicago Rawhide, are used in 
thousands of Stromberg carburetors. 


Chicago Rawhide engineered the first carburetor piston 
pump packing to deliver satisfactory performance. 
Today, they are used in many leading makes. Because 
of constant research and product development, precise 
laboratory control, highest standards of leather OE S EE IP ELE S E 
quality, and exceptional care in every phase of ' 
production, Chicago Rawhide’s Sirvis leather piston pump nection with oils, grease, water, or air, under 


ackings continue to be the most dependable. i " 3 
P g p " high, low or static pressures— specify SIRVIS. 


CHICAGO RAWHIDE MANUFACTURING CO. M i o i M 


1299 Elston Avenue Chicago 22, Illinois 


» 


y 
€ 7 qi 
VP, I £45. TER 


Perrect 










ORR 70'h YEAR OF INDUSTRIAL SERVICE MECHANICAL LEATHERS VAT: 


P un E noo 


the Ideal combination for power transmission 


—FOR SMOOTHNESS, QUIETNESS, EFFICIENCY, STRENGTH AND DURABILITY 


The unsurpassed performance of Curved Tooth Spiral Bevels and Hypoids, is 
largely due to the curvature and obliquity of teeth—assuring continuous pitch 
line contact and an overlapping action, which always allows at least two pairs 
of teeth to be in contact at all times — a smooth transfer of load from tooth to 
tooth (without noise and vibration) and increased load carrying capacity, due to 
the distribution of load over a greater number of teeth. 

Large Spiral-Bevels and Hypoids, when specified, have their teeth (only) 
hardened on our own Surface Hardening Machines — while smaller gears may be 
hardened by the induction, straight heat-treating, or case-hardening methods. 
NOTE: Hypoid geors are similar to Spiral-Bevel gears 


—excepting that they have the pinion axis above or 


“Gear 
below the center of the gear axis — and, Hypoids run Send for the -— ne 
and use YOV" ^. wn 


Letterhead W 


hiladelphia Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK «+ PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


even more accurately and smoothly than Spiral-Bevels. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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HOW TO MAKE A In trade-marks and nameplates—and many another molded plastic part — 
PLEXIGLAS V offers attractive advantages. Sparkling clarity or sleek 
NAME FOR YOUR opaqueness, gem-like color or crystal transparency, and the infinite variety 


of forms and designs possible with this injection molding powder, beckon 


P R 0 D U C T W | T H the eye and create lasting product-impressions. 


IW í t 7 From a processing standpoint, too, PLEXIGLAS V is profitably 
j { practical. The unusual combination of high heat resistance 
l d i l | with excellent moldability and exceptional clarity is what 


makes PLEXIGLAS V a stand-out among injection molding 
powders. High heat distortion temperature and low shrinkage provide 


MOLDING POWDER extraordinary dimensional stability. Flow temperature is low for heat- 


resistant acrylic powders. 


Steering wheel medallions, handles, knobs, electric controls, household 
accessories, and other PLEXIGLAS V molded articles have a brilliance that 
gives them increased decorative appeal. 


In a host of products, this sparkling acrylic plastic makes every piece a 


masterpiece. Let us show vou what it can do for vour products. Write 
for detailed information. 


à 3. i à 
PLEXIGLAS is a trade-mark, Reg. U. S. Pat. Off. PLEXIGLAS acrylic resin 
sheets, rods, and molding powders are manufactured only by Rohm & Haas. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Manufacturers of Chemicals including Plastics * Synthetic Insecticides * Furgtcides * Enzymes * Detergents 


Germicides * Chemicals for the Leather, Textile, Ceramic, Rubber, Paper, Petroleum and other Industries 





you'll find them 
easier, faster 
if you... 


When you need specific information on mate- 


} 


rials, finishes or parts, reach for your Sweet's 


File for Product Designers (the big orange file). 


It contains 169 manufacturers’ catalogs full of 


useful information on thousands of products 


. from absorbers—shock, to zinc. Cross in- 
dexing speeds finding. 

If Sweet's File for Product Designers is not 
available in your office, make request immedi- 
ately for application form. Files are distributed 


FREE to qualified organizations and individuals. 


/eers 


CATALOG A om um Ec 


for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N. Y. 


MICROMETER 
DIAL 


Provides exceptional 
timing accuracy 
l | à circuit is to 
or open with a 
delay ''iming 
adjustable over wide 
ranze 


(MiCROFLEX TIMER) 


MULTIPLE CIRCUIT 
—ADJUSTABLE 
several circuits 
a predeter- 
Time of 
each 


Use where 
are to close in 
mined sequence. 
closing and opening 
circuit is adjustable. 


(MULTIFLEX TIMER) 


CLE E 


REPEAT CYCLE 
ON-OFF 
continu- 


Use where 
operation is 
ously repeated. The 
ON time and OFF 
time are each ad- 
justable on the dial. 
(FLEXOPULSE) 


COUNTER 
Use for limiting a 
process to an ex- 
act number of op 
erations. The coun- 
ter contact opens 
after 1 to 400 elec- 
trical impulses as 
selected on dial. 
Automatic spring 


reset, 


( MICROFLEX 
COUNTER) 


To reduce costs and im- 


prove quality of your prod- 
ucts by automatic TIME- 
COUNT Control... 


* Write for catalogue Bul. 291. 

* Send for details of your control 
problems to Eagle for recommen- 
dations. 
Consult Eagle 
principal cities. 


representative in 


MOLINE ILLINOI 


CR CYLINDERS 


ARE GOOD CYLINDERS 


Shifting clutches 
in drilling tools to obtain 
proper speed is hard, 


tiring work. 


Ledeen Heavy Duty 
Push 


or pull, 


Cylinders do the 
work easily; 
saving time 

ond effort. 


Send for 
Bulletin 
453 

Available 


from stock 


ENGINEERING PRODUCTS CO. 


LEDEEN MANUFACTURING DIVISION 
1602 SAN PEDRO * LOS ANGELES 15, CAL 


Propuct 


tilt or turn, 
lift or lower, 
open or close, 


press or squeeze. 


llap. 


m LOUT FLUID | 


E. 


C=) , 


"layout " 
Fiuid " 


COTON ROGERS d 
MA 


T 
Send for Your 


FREE Sample 


For Machinists, Toolmakers, Die- 
makers, Model Makers, Template 
Makers and Layout Men—also for 
general machine shop and toolroom 
use on tools, dies, jigs and fixtures 
and machine surfaces, this Layout 
Fluid has a considerable advantage 
over the old copper sulphate method. 

With the use of this Layout Fluid, 
you simply wipe the surface clean 
and brush it on. It dries instantly. 

Send for your free sample of this 
Combination Brush-in-can. Please 
use your letterhead. 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 
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Find that M.E. in your design department let 
him put his Magnesium Enthusiasm to work for 
you -for a big plus in sales appeal perhaps 
the biggest jump on competition you've ever 
5 enjoyed! 
i Strong, high-quality American Magnesium 
Castings will give your product a lift! They're 
one fourth the weight of iron, only two thirds the 
weight of aluminum. Sand, permanent and semi- 


*M.E., in this case, means Magnesium Enthusi- 
— 


ful appeal of American Magnesium parts: castings 75% lighter 


ast, and Mechanical Engineer as well. He's 
probably young, may have joined yov. since 


the war. He knows from experience the power- 





i than iron, 35% lighter than aluminum. He knows the economics 
j /o 


of magnesium which makes his recommendations practical. 


co 


—— 
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SUBSIDIARY OF ALUMINU 


permanent mold and die castings, as well as 
forgings and extrusions, are available on de- 
pendable delivery schedules in the quantities 
you need for full production. 

Encourage your M.E.! Or, if you haven't one 
in your shop, we'll be glad to send one of 
ours. ALUMINUM COMPANY OF AMERICA, sales 
agent for American Magnesium Products, 1702 
Gulf Building, Pittsburgh 19, Pennsylvania. 


MAGNESIUM (uU... 


"us eo 


AMERICAN 
MAGNESIUM 
CORPORATION 


€ TERA Tues 


ANY OF AMERICA 


- E * 
iu "dt L a+. Be 











Quality finishes 
have 


Finest finishes are applied after Bonderizing. Auto- 
mobiles, kitchen equipment, washers, ironers, 
dryers, tractors and garden tools, lawnmowers— 
the list could go on to include almost every type 
of painted steel article on which lasting appear- 
ance is important, 

The Bonderizing process prepares metal to take 
and hold paint. It resists corrosion, confines dam- 
age from scratches and dents to the injury itself. 
Bonderizing costs little, is simple to operate, easy 
to control, positive and uniform in results. 
Bonderizing under the finish helps keep the cus- 
tomer satisfied by protecting and preserving paint 
appearance and service life. 

Your letter or card will bring you full informa- 
tion, Write today. 


Parco Lubrite—Reg. U. $8. Pat. Off. 
— $ ^) 
EE nd 


s ! — ; 
PARKER RUST PROOF COMPANY 
179 East Milwaukee Ave. * 
Detroit 11, Michigan 


BONDERIZING Holds Paint to Metal . . . PARKERIZING Inhibits Rust ... PARCO LUBRIZING Retards Wear on Friction Surfaces 
Pr 
290 
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1 POUND 4, 
1000 Pounds 


TALIDE METAL MEETS 
EVERY REQUIREMENT 





CUTTING TOOLS 





DRAWING DIES 








DRILL JIG BUSHINGS 





"XE m 4 





es 


48 








FOR SHAPE WIRE 


s. [CR 













N 
^ 


ra DL —— 


— — — 


\ 
FOR FLAT WIRE, 








FOR STRIP 


ae 


times more wor 





This solid tungsten carbide (Talide 
Metal) roll is the largest product ever 
made of tungsten carbide. Solid or 
sleeved, carbide rolls are an exclusive 
development of Metal Carbides Cor- 
poration .. . diameters up to 10" and 
lengths up to 40". Much harder than 
the hardest steel rolls, carbide rolls 
take and impart a mirror-like finish to 
the metal rolled. On production, mills 
report 25 to 50 times more service 
life per grind. 









alide 


(TUNGSTEN CARBIDE) 


and shape wire. 


50 


a - 

per grind 
OTHER ADVANTAGES INCLUDE: 
MORE PRODUCTION 


N 


CLOSER TOLERANCES 


HIGHER SPEEDS GREATER REDUCTIONS 


LESS DOWN TIME FEWER REJECTS 


Carbide rolls can be reground twice 
as many times as steel rolls. Improved 
physical properties of the strip reduce 
cost of subsequent plating and stamp- 
ing operations. 


Send for Circular on TALIDE ROLLS 


ER 
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Used for rolling all kinds of 
steel, non-ferrous metals, flat 








LIT TP ETAT. 


BLOWERS 





FASCO Motor Blowers are espe- 
cially adaptable for heating and 
| | | | [. | - ventilating devices and for cool- 
| —1 [FOR iIFORCED-DRAFT — eremi ing electronic equipment. More 
| | | | | and more designers are stand- 

F | | | | | | | | O | | ardizing on these 15to140C.F.M. 
| units for distributing air in con- 
fined spaces. 





+ 


|. FOR EXHAUSTING DUST OR 


FASCO Shaded Pole Blowers of- 
fer advantages proved by years 
of engineering experience... 
quiet, economical, trouble-free 
operation, and long life. 


+ —o — 


FASCO ENGINEERS ARE ALWAYS READY 
+TO HELP WITH YOUR BLOWER PROBLEMS — 
SEND FOR CATALOG AND INFORMATION 


t t — 
| | 
| | | 

| | 


| | 


A PRODUCT OF PASCO 


F. A. SMITH MANUFACTURING CO., INC. - 350 DAVIS ST., ROCHESTER, N. Y. 


^ 
FORMERLY Pitot MOTORS and BLOWERS 
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| Another FEDERAL achievement 
| for better designed and better 
| operating equipment. 


(FIR 


AN &T Associate 


More watts per cubic inch in your cabinet 
space...made possible by Federal’s 26-volt 
RMS square and rectangular Selenium Rectifier 
plates. By materially reducing the number of 
plates required for a given output, this important 
advance in the art of Selenium Rectifier design 
and manufacture offers engineers and designers 
new opportunities for savings in space and 
weight. Now greater power — with the efficiency 

and dependability inherent in Federal 

Selenium Rectifiers- may be had with- 


out sacrificing compactness. 

This is just one more example of Federal's 
leadership in Selenium Rectifier development. 
When you specify Federal Selenium Rectifier 
stacks, whether square, rectangular or round, you 
can be sure that Federal will help you see the 
job through. Our engineers are interested in 
every application, and are always ready to give 
you the benefit of more than a decade of Selen- 
ium Rectifier experience. For information, write 
to Department E-242. 


4 


( OL "( "Ji | 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


KEEPING FEDERAL YEARS AHEAD, ..is ITAT's world-wide 
research and engineering organization, of which the Federal 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 


Telecommunicotion Loboratories, Nutley, N. J., is a unit E 
Export Distributors: International Standard Electric Corp. 67 Broad St., N. Y. 
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USE "O" RING SEALS 


(The modern packing method) 


for SIMPLICITY © RELIABILITY * LOW COSTS * SPACE SAVINGS 















Look at this simple, 4 in 1 swivel 
union made by MAYSON MAN- 
UFACTURING COMPANY of 
Detroit, Michigan, which may be 
used as an elbow, union, swivel 
or banjo fitting. It is made in steel 
or brass for air, oils, water or hy- 
draulic fluids under vacuum or 
pressures to 1500 P.S.I. 

Note that the use of twin "O 
Ring Seals eliminates stuffing 
boxes and compression packings, 
compacts the design, reduces | 


» 











weight, reduces costs and enables This is another example of how 

the union to be broken by hand your problem could be solved 

without the use of tools. by using modern “O” Ring Seals. 
l 


/ 


u 


m 


2100 M0. MAIOR AYÉ.- CNICAGG 28. ILLINOIS 
» 


obligation. 
Í € Ad we” © Æ 
Yi t» vo. 2 


(puik Ancor ox 
PLANNED FOR QUICK, 


EASY REFERENCE before you pick a lock nut... 


Al f useful, usable information in a few pages 


è Investigate ''O" 


Ring Seals for your 


packing problems. PLASTIC ona RUBBER 


( $ p” » ino 
onsult tbe "O" Ring Products, Inc. 


pioneers. Send for 
our "O" Ring Hand- 
book. lt's free —no 









SSTCTCT CSCIC et 








Oakridge Drive, Dayton 1, Ohio 


PLASTIC- AUSGOEN 
i — 





















— 










IX 





If you haven't given An-cor-lox a P 
Tells in plain language what a good spring is and trial, DO IT, before you pick a 


















4 
how to get it without excessive cost. Shows nut that has fewer advantages. 1 
- An-cor-lox nuts are VERSATILE... 
rincipal tví ot »ings and spring ends anc 
i — They can be used where other lock 
gives names commonly used to identify them nuts are impractical. For example: 
— "^ ` Q Locking device on the bottom permits o short stud. 
la 1 L 7 e @ Cap nuts, thin nuts and spanner nuts are all available. 
E ` * N ate) @ Wide choice of materials and finishes for resistance 
| = ane " A À to corrosion, heat and severe atmospheric conditions., 
W = @ The locking device fits snugly against the work, 
ac ‘a 1 forming a pressure seal. 
EF 1 DON'T select your lock nut until you've tested An-cor-lox. 
: err qaia toD da ! Write to us today for descriptive material and free 
' Chicago 39, Ill standard samples to fit your application. 
' 
I Gentlemen: Please send copies of your new 
: BRIEF GUIDE for SPRING BUYERS” to I An-cor] x 
t I Q 
: MR TITLE i TRADE MARK REGISTERED 
i I 
y IRM I 
I — I LAMINATED SHIM COMPANY, Ine. 
: -— : An-cor-lox Division 
t CITY — STAT: s: 1411 Union Street Glenbrook, Conn. 
ET ORE " > AN-COR-LOX NUTS + SHIMS « SHIM STOCK + STAMPINGS 
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The material that’s making news today 












For over twenty-five years, Plymetl — a Haskelite ma- many advantages, Haskelite Plymetl is easily worked with 
terial — has helped designers and engineers build greater simple metalworking or woodworking tools. It can often 
performance, durability and sales appeal into their manu- save man-hours to a point where the final cost of the 
factured products. Its use eliminates deadweight, and product may be noticeably reduced. The unique strength 
makes complicated framing members and fastenings and weight characteristics of Plymetl are graphically de- 
unnecessary. There is only one Plymetl . . . Haskelite scribed in the chart below. Write for complete data and 
Plymetl . . . with its performance proved. A material of samples of Plymetl. 







PLYMETL uvu STEEL ALUMINUM 
U.S. STD. GAUGES B&S STD. GAUGES 


1/4” 5/16” 20 ga. 16 ga. 12 ga. | 10 ga. 8 ga. 6 ga. 


[aa [as [us [as [ar [ae] ua | a 
Mi s pam eL es oem er oe 
STEEL 


PLYMETL eve 
U.S. STD. GAUGES B&S STD. GAUGES 


2 a 5/16" 3/8" 16ga.  12ga.|l10ga. 8ga. 


SCN — 
e000 [som | 1 | wr | owe | ora | 700 | ao 

















In computing the values of Plymetl, the following is assumed: 
(1) The modulus of elasticity of steel, 30,000,000 lbs. per sq. in. 
(2) The modulus of elasticity of aluminum, 10,000,000 lbs. per 
sq. in. (3) The modulus of elasticity for the core material, 1,300,- 
000 Ibs. per sq. in. along the grain. 65,000 lbs. per sq. in. across 
the grain. (4) The thickness of steel and aluminum, .021" (27 
ga.) and .015", respectively. (5) The weight of plywood plaque, 
30 Ibs. per cu. ft. 






Vene, 
ers tros 
in alter frat, ss — 


Write for complete data and samples. 


HASKELITE 


MANUFACTURING CORPORATION 


Dept. PE, Grand Rapids 2, Mich. 
New York Chicago Detroit 
Boston St. Louis Philadelphia Los Angeles 
48 Canada: Railway & Power Engineering Corp., Ltd. 
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INDUSTRIAL CONTACTORS 


2 TO 8 POLE 600 VOLT A.C. 10—15 AMPERE SIZES 
REVERSING — NON-REVERSING TYPES + INTERCHANGEABLE CONTACTS 










Actual Size 


Heavy steel base. Melamine stationary contact block and 
movable contact carrier. 


Coil readily replaced by removing two heavy 


screws holding E-shaped magnet frame Stationary and movable contacts can be 
readily replaced with use of screw driver 


— Iderl type terminals are only and without removing wiring. 
ecessible soldertess e » als i » 4 t 


conveniently located. All line terminals at y ; i 
top; aH load terminals at bottom. acuum impregnated magnet coil | 
designed for continuous 50/60 cycle service. 


Any pole can be easily changed from 


normally open to normally closed, For descriptive bulletin No. 600 
or vice-versa, without additional parts. write Department. E-11 


R-B-M DIVISION «© Essex Wire Corp. 
r Logansport, Indiana 






ut^ LM M - NV * ^ * 
MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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| —Aeroq UIP 


"BREAKAWAY COUPLINGS” 


FOR HYDRAULICALLY OPERATED 
FARM IMPLEMENTS 


The new Aeroquip “Breakaway” Coupling 
is a twin unit connecting both pressure 
and return lines between tractor and 
implement. An external tug on the hose 
lines, or tripping the trigger, disconnects 
the coupling. When uncoupled, both halves 
automatically seal, keeping hydraulic fluid 
in and preventing dirt or air from entering 
the system. lines are easily reconnected 
even when under pressure. 


Standard Self-Sealing Coupling halves can 
be connected to either of the halves on 
the "Breakaway" for operation of loaders, 
jacks, lifts, or other hydraulic accessories. 


CONNECTED 





DISCONNECTED 





AEROQUIP HOSE LINES 


ON THE JOB WHERE HYDRAULIC POWER IS NEEDED 


Use Aeroquip Flexible Hose Lines with detach- 
able and reusable end fittings for making your 
own hose assemblies to desired lengths. Avoid 
unnecessary delays for repairs . . . it takes just 
a few minutes to reassemble the fittings on a 
new length of hose and your equipment is 


back on the job. Aeroquip high quality Flexible 
Hose Lines reduce maintenance costs, eliminate 
leakage, and reduce overhaul time. They with- 
stand heat, cold, and vibration, and eliminate 
the installation costs of forming and fitting 


rigid piping. 


Aeroquip for Better Performance, Maintenance and Service 


AEROQUIP CORPORATION 


ADUN 


A A 
11 t2 FA 


303 WAREHAM BLDG., HAGERSTOWN, MD. e 2912 N.E. 28TH ST., FORT WORTH, TEXAS e 1051 NORTH HOLLYWOOD WAY ,BURBANK, CAL. 
1419 2ND AVE. SO., MINNEAPOLIS 4 e IN CANADA: 72-74 STAFFORD STREET, TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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CLAMPING FIXTURES OPERATED 


AUTOMATICALLY with 


(HINDEKS 


e SAVES LABOR 
e INCREASES PRODUCTION 


* ...helps Drilling Machine 
EE produce 2500 pieces per hour! 


M 
* 3 


T ^ 


FOR POWER MOVEMENT IN ANY DIRECTION 


Here’s another example of T-J Cylinders 

doing a “muscle” job automatically for 

industry—with accuracy, speed and depend- 

ability. 'This Dial type Automatic Drilling 

and Threading Machine, manufactured by 

the Bodine Corp., Bridgeport, Conn., 

has clamping fixture type dial auto- 

matically operated by T-J Air 

Cylinders. The fixtures are equipped 

with interchangeable jaws for a range 

of hex sizes. The machine is tooled for 

secondary operations (chamfer hole and 

thread O.D.) on a variety of fittings for 

tubing. It produces approximately 2500 

pieces per 50 minute hour at 2 pieces per stroke. 

For all kinds of tough jobs where pushing, pull- 

ing or lifting is needed ... 100 lb. or 50,000 Ib... . do it with 

a T-J Air or Hydraulic Cylinder! Available in many stand- 

ard sizes and styles... both cushioned and non-cushioned 

types. Precision-built with the know-how of 31 years. Write for 
catalogs. The Tomkins-Johnson Co., Jackson, Mich. 


CD 
TOMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


Propuct ENGINEERING — Novemser, 1943, 





































RACINE 





OUTSTANDING 
FEATURES 


ADJUSTABLE VOLUME — 
Pump can be set to deliver ex- 
actly the proper volume of oil 
for any given job. 


ACCURATELY BUILT — 
All parts precision made. Ac- 
curately ground vanes of spe- 
cial steel are self-compensating 
for wear. Rotor shaft mounted 
in anti-friction bearings. En- 
tire pump is self lubricated. 


LOW COST — Quantity pro- 
duction and standardization of 
parts make possible low cost 
that compares favorably with 
constant volume non-adjustable 
pumps. 


ANOTHER RACINE HYDRAULIC ACHIEVEMENT — the new Model J Variable 
Volume Oil Hydraulic Pump. Compact Vane Type design allows installation 
of this pump in a space as small as 6" x 6". It will deliver 1000 pounds 
pressure per square inch and will maintain a 90% volumetric efficiency. 
Variable Volume feature allows horsepower requirement of system to be held 
to demands of the maximum load. Racine Hydraulic engineers welcome the 
opportunity to review your needs and make recommendations for complete 
hydraulic circuits. Write for Catalog P-10-C. Address RaciINE Toot AND 
MACHINE Co., 1772 STATE ST., RACINE, WISCONSIN. 


OTHER RACINE HYDRAULIC PUMPS 
Variable Volume Pumps with either manual, mechanical Four-Way, Balanced - Piston Sleeve -Type hydraulic valves 
hydraulic or electrical volume control are available in capac- are also available in a wide range of styles and portings. 
ities to 30 g.p.m. at pressures of 50 to 1000 Ibs. p.s.i. Sizes ¥g” to 11/2” LP.S., lever, foot, pilot or solenoid operated. 


i RACINE Fydraulie METAL CUTTING MACHINES 


I If you have a metal cutting job whether it be soft aluminum 
or hard tool steel, tubing or bar, Racine has a saw in its com- 
plete line that will do the job. Sizes range from 6" x 6" to 
20" x 20". Ask for catalog No. 12. 
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4 TOOL AND 
A MACHINE CO. 


rmm 
RACINE, WISCONSIN 





Standard for Quality and Precision 





l'uopUcr ENGINEERING — NovEMBER, 1948 


DENISON 


E 


Mar cepe 
* ed M 


in both fixed a 
variable stroke types 


NEW simplified design eliminating bulk, 
features the Denison High Pressure HydrOILic i 
pumps resulting in a more compact and rugged 
unit. These pumps are so efficiently designed, they 
are virtually one solid piece of metal, and require 
but a minimum of space for installation. They are 
efficient and quiet in operation, even at highest 
pressures. 

Constant displacement models are available in 
three sizes: 6, 17 and 32 gpm, for pressure to 5000 
psi. Choice of face, flange or foot mounting types. 
Variable displacement models can be furnished in 


three sizes: 6, 17 and 32 gpm, with three types of dis- 





placement controls: handwheel, pressure compen- 





sating and pressure centering. Foot, face or flange 





type mountings are available. Write for details. 







oT The DENISON Engineering Co. 
z dA | 1157 Dublin Road, Columbus 16, Ohio 


ERU DENISON 


EQUIPMENT 5» APPLIED 














VALVES «e FLUID MOTORS e PUMPING UNITS e HydrOlLic PRESSES 
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When it comes to 
quality, Aetna has a 
one-track mind—a mind 
infiexibly focused on 
bringing into being the 

| finest anti-friction 

| products it is possible 
to produce for 
the intended 
application. 


$ 






When you 
use Aetna 

bearings—one 
or a million, for 









ordinary or highly 
specialized 
you can 














applications 


count on performance 
— that's backed by the safety 
* factor of plus quality 


For all new applications, for 
all replacements, rely on Aetna 
quality and engineering service 

for lowest bearing cost in the long run 





Write for new 52 page engineering catalog 
No cost. No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY | 


4600 SCHUBERT AVENUE * 


Aetna 


CHICAGO 39, ILLINOIS 


STANDARD AND SPECIAL BALL 
THRUST BEARINGS * SPECIAL 
ROLLER BEARINGS * ANGULAR 
CONTACT BALL BEARINGS * 
BALL RETAINERS * HARDENED 





— GEARINGS AND GROUND WASHERS 
e SD t A 
t4 anp 99 e SLEEVES * BUSHING 
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No Adjustments... << 


Long Life... 





"Hm um cum em Eee eae ee MEM We X ee ee XX ee ae ee a —A A oe bs ULM M m 1 - 


4 This Clutch Adjusts Itself 
j ... Cuts "Down-Time"' Losses 
Fawick whips clutch troubles—all of them, and 


for keeps! 
There is only one moving part in a Fawick Clutch 





—the rubber-and-fabric pneumatic tube faced with 

friction blocks. And this one part naturally stays in E cee —— 

perfect adjustment at all times. It automatically $e ann ento 

compensates for wear of the friction blocks. It puts an 

end to time-wasting, clutch-adjustment shutdowns. 
No wonder users favor Fawick-equipped machines. 

They do more work at less cost and earn more money. 

And that's a convincing sales argument that more 










you and more progressive machinery builders are recog- 
‘atna s 
— nizing every day. 
s Consult our Engineering Department for specific 
ghly . ° e Two Fawick Airflex 8” constricting-type clutch 
ized recommendations of the right types and sizes of and Fawick Roterseal on Coe Mfg. Co.'s 120" 
. : Cli 
can Fawick Clutches for your machines. pn cm qn 
ince 
ifety 
lity HERE'S HOW IT WORKS = — 
for | Compressed air expands the rub- E 
pina ber-and-fabric gland to engage 4 tL J $ 
vice clutch with any degree of “grip” . 2n " 
run. you want. Deflate gland and clutch zi 3d 
disengages. ex v 
log. | 







Pusey & Jones Corp. dryer drive at Marcalus 
Mfg. Co., East Paterson, N. J., equipped with 
Fawick Gap-Mounted Clutch Assembly. 


AWIC LUTCH 


ERS —— AIRFLEX CO., INC. - -. 9919 Clinton Rd., Cleveland 11, O. ' 
NGS In Canada, Renold-Coventry Ltd., Montreal, Toronto, Vancouver, Quebec + In Britain, Crofts Engineers, Lid., Bradford, d 





NY 


OIS 


BALL 
CIAL 
JLAR 
GS e 
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for 
MAXIMUM MACHINE TOOL | CHECKLIST 


oer of outstanding 
Efficiency McGRAW-HILL BOOKS 


= T Ll]. VIBRATION and SOUND 
VE R By Philip M. Morse, Director, Brookhaven 
^ National Laboratory 
X 468 pages, 116 illustrations, $5.50 
Here's authoritative information on the theory 


of vibration and sound—factual material on 
strings...the case of plane waves in tubes. 
and the application of operational calculus and 
the Laplace transform to the study of acoustical 
transients. This book explains and analyzes 
the simple oscillator, the flexible string, the 
vibration of bars, membranes, and plates, plane 
waves of sound, the radiation and scattering of 
sound, standing waves of sound, etc 
—'4 INCH INLET 


2. MECHANICAL VIBRATIONS 


By J. P. Den Hartog, Professor of Mechanical 
Engineering, M. I. T. 


3rd edition, 478 pp., 6x9, 282 illus., $6.00 


This book deals with vibrational phenomena in 
a technical manner, yet emphasizes applica- 
tions of principles and calculations to practical 
problems of vibration. You receive valuable 
information on airplane wing flutter, helicopter 
ground vibration, torsional pendulum dampers, 
singing ships’ propellors, and electronic instru- 
| ments The principal applications to steam 
turbines, automobiles, diesel engines, and elec- 
trical machinery are included. 


3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Barkley Rosser, Professor of Mathe- 
matics, Cornell University—Robert R. Newton, 
Technical Staff Member, Bell Telephone Lab 
oratories, Inc.—and George L. Gross, Research 

| Engineer, Grumman Aircraft Engineering Cor- 
poration, 


276 pp., 6x9, 41 diagrams, $4.50 


Explanations and illustrations in this volume 
are combined with mathematical analysis to 
show you factors involved in rocket propulsion. 
Discoveries in the field are covered by a wealth 
of explanatory material including concise dia- 
grams, tables, and graphs. Covers such points 
as how jet forces propel the rocket, how the 
rocket is rotated for stability, aerodynamic 
forces on a non-spinning rocket, effect of jet 
action, dispersion of a rocket, vacuum trajec- 
tory, launcher velocity, and tipping-off effects. 
















BRASS 
INLET BUSHING 














STAINLESS STEEL 
VALVE SPRING 






COPPER GASKET 






STAINLESS STEEL 
VALVE SEAT 









STAINLESS 
STEEL VALVE 






v INCH OUTLET 
ON BOTH SIDES 






va INCH OUTLET 
<—ON BOTH SIDES 






















GRAPHITED 


EXTRA LONG -BRONZE BUSHING 


VALVE GUIDE 






























HARDENED 
STEEL ROLLER 








REVERSIBLE OPERATING ARM 


4. COMPUTING MECHANISMS 
and LINKAGES 


By Antonin Svoboda, Hubert M, James, Editor, 
Vol. 27—Massachusetts Institute of Technology 
Radiation Laboratory Series. OSRD-NDRC,. 


352 pp., 6x9, 177 illus., $4.50 




















A PRECISION-BUILT, leak-proof air valve 


that completely harnesses air power, assures 






split-second air control at all times. EASILY 


This guide to recent developments in radar 


es you a clear picture of comput ng mechan 
INSTALLED ON YOUR OPERATING EQUIP- isms in general, and includes a detailed stud; 



























MENT OR BUILT INTO NEW MACHINE aes a fa ru 

TOOLS. Mounts in any position, operates at E E eee 

any angle unaffected by vibration. * Ample einn n 

Air volume for operation of single or EM D ener 
linkage 






multiple jets. * Your Air Saver guarantees 


you maximum machine tool efficiency where 















air is used for cleaning, drying, cooling, posi- 10 days free examination 


j McGRAW-HILL BOOK CO., p | 


330 W. 42nd. St., N. Y. C. 1 


| Send me books corresponding to numbers circled 


tioning or ejecting. Air Saver has many ap- 


plications . . . around punch presses, die 


below for 10 days free examination on approval. 


casting machinery, drill presses-—and in ream- 


In 16 days I will pay for books I wish to keep, 
plus a few cents postage, and will return unwanted 


books postpaid.* 
a. 3. 4. 


. 
| Name 


Address 


| City.. ' 2. Zone State b | 


ing, broaching and other operations. Order 
now for immediate delivery. 


Company caccceccsrccceccecsevesevcecs 


| | Position FPE-11-48 
* SAVE! We pay postage and packing charges if 
you send cash with your order Same return 
— | privilege 
— = o Oo oe 


16031. Fullerton Ave., DETROIT 27, MICH. 
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The main-drive motor on this new 
Warner & Swasey Electro-Cycle Turret 
Lathe is insulated with Fiberglas' 





"You Can Machine it retten, D gates, don Less... with a Warner & Swasey” 


Fiberglas Electrical Insulating Material, on the main- 


! drive motor of this machine, provides maximum pro- 
| tection against the effects of sudden thermal shocks, 


wide variations in winding temperature, and metal 


| chips. 


One of the outstanding features of the machine is 


its high reversal capacity. Here, again, Fiberglas Insu- 
| lation proves its value. Tests conducted by Warner & 


Swasey show that under ideal conditions reversal 


| capacity of the Fiberglas-insulated motor is increased 
) approximately 40% over that of motors insulated 
with organic materials. 


Fiberglas Electrical Insulating Materials are helping 


Warner & Swasey fulfill its promise . . . “You Can 
Machine It Better, Faster, for Less... with a Warner 
& Swasey”’. 

Investigate the many plus features of motors insu- 
lated with this inorganic electrical insulating material! 
Write today for your copy of “For Machine Tool 
Users Only", a new booklet which gives the facts 
about Fiberglas-insulated machine 
tool motors. Write Owens-Corning 
Fiberglas Corporation, Dept. 807, 
Toledo 1, Ohio. Branches in prin- 
cipal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 





OWENS-CORNING 


ELECTRICAL 


INSULATING 
MATERIALS 





*FIBERGLAS is the wade-merk (Reg. U. S. Pat. Off.) fer a variety of products made of or with glass fibers by Owens-Corning Fiberglas Corporation. 
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Stewing About Sealers? 


Relax—Let PRESSTITE engineer 
a special formula for vou 


America’s top manufacturers—Ford, Frigidaire, 


Boeing, Pullm: Standard—to name a few—<all 





on Presstite for special sealers to fit new situ- 
ations. 


When vou are faced with a design challenge use 
the complete facilities of Presstite. Our research, 
development and production of custom-engineered 
sealers, coatings, adhesives and mastic compounds 
has earned us the position of “Sealing Head- 
quarters." 


We seek the opportunity tou ork u ith 


PRESSTITE you and develop the material that’s 


most effective fo oh 
TETTE most effective for your } 





"BRESSTITE 
| PRESSTITE 
ENGINEERING COMPANY 
| 3956 Chouteau Avenue * St. Louis 10, Missouri 
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“But 


you can’t buy 
that kind 


of a motor..." 





How many times 

have you heard somebody 

that ought to know better 

say something like that about 
motors, pumps, compressors or 
what-have-you? And how many 
times have you heard somebody 
else say, "Oh yes you can! 

I saw just what we need in 
Blank Company's ad yesterday." 
Advertising pages in 

this magazine are packed 

with news about your business. 
They contain information 
about products and services 
designed to help you 

do your job quicker, 

better and cheaper. 

To be well-informed 

about the latest developments 
in your business, 

your industry... 

and to stay well-informed.., 
read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 





e$ p 
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Wolverine Trufin continues to demon- 
strate its unique ability to pack a lot of 
surface area in a mighty small space. 


Here we show a product in which this 
integral finned tube has been utilized 
to good advantage. 


In this compact unit the condenser and 
evaporator coils, formed of Trufin, 
occupy the same frontal area as the 
fans with which they are used. The 
shape of these coils brings higher effi- 
ciency to the operation of the entire unit. 


Because of its integral finned construc- 
tion, Wolverine Trufin can withstand 
vibration and sudden heat changes. It 
can be bent or formed more readily 
than plain tube, and is available in a 


This complete refrigeration system (plug variety of diameters, alloys, fin heights 


type) was fabricated and easily assembled 
by one of our customers and required no 
special tools. The condenser and the evapo- 


rator each required only 5 ft. of copper - 
Tom Pia tothe kas Pte cae ie All of these features spell added advan 


wall thickness. The unit has approximately t — t m it to th 
500 to 600 BTU capacity per hour. —— fac : they * ——— te 


and spacings. 


Wolverine tubing was used throughout the efficiency of YOUR product. Include 


unit — included was: capillary tube, a Wolverine Trufin in its design. 
spun-type accumulator and a suction line. 


Ask vus for Bulletin u-11. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
tN CORPORATE O 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1411 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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Automatic feed takes the Geargrind Universal Oscillating Precision 


Grinder out of the tool room or experimental shop and puts it in the 
production line. 


It delivers extreme accuracy and fine finish at lower costs. It may 
be equipped to handle production grinding of any of the following 
types: generated external and internal spherical surfaces, annular 
ball bearing races and barrel shaped surfaces. 


WRIT Complete specifications and full information 
on request. Tell us about your job. 


J N 
A OTTS 


- 


BALL STUD AS SHOWN 


T | l | C] Operations: Grinding spherical surface. 

i A ) | | | Size: 1.6780''-1.6783'' spherical diameter. 

E EZB Maximum deviation from true sphere .00005". 
MAC HI In] iz c Normal Stock Removal: .008'' on diameter. 


tile eda hdc Th Finish: 12 micro. 


Pieces per Hour: 53, at 85% efficiency. 
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when REED & PRINCE Recessed 
head screws are used 
BECAUSE 

ONE driver fits the complete 
range of sizes... 


REED & PRINCE 


MANUFACTURING 
WORCESTER, MASS CHICAGO, ILL 






















! Custom-Engineered "' Castings — for Long Range Economy 


For longer, more economical service, N-B-M non-ferrous structural castings 
are tailor-made to your own specific application 


Seldom are two structural casting problems pre- to find the answers to such problems as: 
cisely the same. A pump housing, for instance, pre- 
sents certain requirements, while an impeller may 
call for a completely different alloy and casting 
technique. 

Because of these innumerable combinations, 


The Proper Alloy—for long, trouble-free service and 
increased resistance to corrosion. 


The Proper Casting Design—for a high factor of 
strength to handle safely the projected loads, pres- 


: sures and stresses. 
N-B-M engineers make a specialty of research and 


manufacturing development — an approach that in 
the last 7 4 years has built up a tremendous backlog 
of experience in solving the most complex prob- 


The Proper Casting Technique —for close tolerances 
consistent with maximum economy and ease of 
finished machining operations. 


lems of casting design. Any successful application of a structural part— 
The unique engineering service of National large or small — depends on the correct solution 
Bearing Division includes a complete study of the to these basic problems of design. Let the special- 
important factors involved in each casting applica- ized approach and broad experience of National 
tion. The unvarying result of this N-B-M service is Bearing Division find the right answers for you. 







| AMERICAN - 


| Brake S 








hoe NATIONAL BEARING DIVISION 


4930 Manchester Avenue « St. Lovis 10, Mo. 





PLANTS IN: ST. LOUIS, MO. * MEADVILLE, PA. * NILES, OHIO * PORTSMOUTH, VA. * ST. PAUL, MINN. * CHICAGO, ILL 
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@ GLASS 
@ STEEL 
@ PLASTICS 


@ RUBBER 
@ PAPER 


In the complete Pittsburgh line are brushes 
of all types —specifically designed to meet your 
particular finishing requirements. 

Pittsburgh brushes are tough. They’re stiff 
enough to resist abrasions or they’re soft enough 
to improve surface texture. And the 
controlled distribution of the brushing stock 


carefully 


gives perfect balance to these brushes. 

They’re made to do your job right. They’re 
made to provide top efficiency, entering 
economy. 





G) BRUSHES * PAINT - 
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ANO TOUCH 
4 or BUNA SOFT. 


There’s a Pittsburgh Power 


@ AUTOMOBILE 


OWeCL Vitor. BRUSHES 


GLASS -> 
PITTSBURGH PLATE 








Driven Brush 
for every Industrial Use! 


@ TIRE & RETREADING 
@ SHOE MANUFACTURING 
& REPAIRING 


Consult your Pittsburgh engineering repre- 
sentative today. He'll be glad to help you work 
out your problems by developing any type of 
power-driven brush needed. 


Steel rule and depth gaus 


Ge complete with pocket clip, 


and atttractive leather case. Yours for the asking ... write 


on your Company letter head to Pittsburgh Plate Glass Com- 
pany, Dept. W-2, Baltimore 29, Md. 









CHEMICALS - PLASTICS 


GLASS COMPANY 









JUST THE RIGHT 


SPRING 


Typical application 
of Curtis Universal 
Joints for Acceler- 
ated Recessing- 
Boring Attachment — 
on 1%" Spindle sha un 
Acme-Gridley — 10ADED 


| ROCKFORD 
CLUTCHES 


|^ ing and s } Mowers ; 
LM Your power control and transmission require- Peer | 


ments, whatever they may be, will benefit Nm 
from clutches that are exactly suited to their i 

needs. Thousands of manufacturers — in hun- 

Topervicing dreds of industries — have found that the right 

s | ROCKFORD CLUTCHES increase the effi- 

ciency of their machines. Our engineers are 

not restricted to any one type or size of clutch 

—but are free to specify one that is best 

suited to the particular operating essentials of aad 

your product, Write for our latest bulletin. pesi 


Machine Tool; 


Production Unit: 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 


^LQ-FRICTION" | i 1 209 Catherine Street, Rockford, Illinois 
CENTER BLOCK - ———— 


4 
PROPER-LUBRICATION 
LONG-LIVED EFFICIENCY......... 


Two features offered in Curtis Universal Joints in 114,” 

or larger sizes, tend greatly to increase their efficiency 

and life as well as to eliminate costly shutdowns for 

replacements. 

1 — The New Curtis ‘‘Lo-Friction Center Block’’ — with 

two grooves on each bearing surface — reduces the size 

of frictional areas — distributes wear more evenly and 

permits more efficient lubrication. 

2 — Curtis pioneered proper joint 

lubrication many years ago with a 

patented oiler. This oiler directs oil : 

through large pin into center of The greatest innovation in attaching - 

joint, where centrifugal force distri- terminals to wires is now available to the industry «o. "Pre-sol 

butes it through scientifically de- dered" TANDEM TERMINALS! Made in various sizes and types 

signed passages, in and on the center these remarkable, production-proved terminals (supplied on reels 

block, to all essential points of wear. can be applied at rates up to 1200 per hour by a new Terminal 

Curtis does not use covers or boots Attaching Machine that cuts off, clinches and solders terminals in 

packed with grease as a means of lubri- one instantaneous operation. Handling of loose terminals, solder 

cation. Tests show grease or oil is thrown and flux are eliminated to reduce costs and boost production on long/ 

outward away from bearings by centrifu- : i : a 
runs. Standard types available. Send for detailed information 


gal force and onto the inner surface of : : 
such coverings. enclose sample of wire and terminal now used. 


When in need of industrial universal For ordinary runs in moderate quantity we continue to produce 


D ud er t dee SEPARATE TERMINALS for ELECTRIC WIRES 


Universal Joints. Send for Engineering 
Data and useful drafting templates. 


Write Dept. B-2 We also make SMALL METAL STAMPINGS Exact tof 
Customer's Prints. Modern Plant and Equipment. Mod 
erate Die Charges. Precision Work. Prompt Service. 


PATTON-MacGUYER COMPANY| 


17 Virginia Avenue, Providence,R.lI. 
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*1/20 H.P. AIR MOTOR 
(Actual size, 21/2" x 4”) 


PAYS RETURNS! 


No ‘‘bugs”’ for you in this component! The utter simplicity of Gast Rotary Design 
pays off — in trouble-free performance — in lower manufacturing costs — in ready 
adaptability to your product application. Every Gast Air Motor, Air Compressor and 
Vacuum Pump uses this same simple, sliding-vane rotary principle. 


There’s just one rotating part with four vanes. Centrifugal force holds vanes 

— to a tight-fitting ‘‘seal’’ inside the housing. Vanes take up their own wear automatically! 

> And you get better overall performance from your product, through this uniform, posi- 

| tive, ‘‘pulseless’’ operation. (No pressure tank is needed for Gast Air Compressors.) 

A You also get longer trouble-free service . . . with no valves, rings, crankshafts or recipro- 
cating parts to wear or break down. 

Compactness, adaptability and other Gast Design advantages are fully described in our 

Idea-Catalog . . . and we will gladly cooperate with engineering help. For details, 


»-sol write us, describing your problem. 
pes í 

eels 
ninal 
ls in| 
jlde: | 
lonc| 
rtion 








RES AIR MOTORS TO 1 H.P. * FAN-COOLED AIR COMPRESSORS TO 30 LBS. * INTEGRAL MOTOR-PUMPS * VACUUM PUMPS TO 28 IN. 


t to — g “Ain may be your answer!” 
hot- I i MOTOS SORS AIR COMPRESSORS — to 30 Ibs. 
y 5 IK COMPA pUMPS VACUUM PUMPS — to 28 in. 
if cU 





AIR MOTORS — to 1 H.P. 










— 


ZOTAR — GAST MANUFACTURING CORP. pere 1o% 


Request your 






1 f th 
139 Hinkley Street, Benton Harbor, Michigan IDÉA-CATALOG. 
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ENGINEERED TO DO THE JOB RIGHT! 


Like all Roper pumps, Series "H" models embody simplest design 
and principle — yet have all the refinements necessary to assure 
dependable, economical operation under high pressures. Spur 
gears provide high volumetric efficiency, and operate in axial hy- 
draulic balance. Roller bearings and bronze wear plates — two on 
each side — reduce friction for handling heavy loads. Hydraulic 
action continuously lubricates journal and bearings. 


Roper Series "H" pumps are recommended for pressures up to 
1000 Ibs. p.s.i. when pumping lubricating oils . . . are designed to 
operate at direct motor speeds. They are used widely for all types 
of hydraulic mechanisms, steel mill equipment, and in oil field 
gathering line service. External relief valves are usually recom- 
mended for all high-pressure installations. 


Sead for Literature 


Specifications and dimensions 
on series “H” and other models 
of Roper pumps are contained 


in illustrated booklet. Your 
copy awaits your request. 


2 


GEO. D. ROPER CORP., 281 Blackhawk Park Ave., Rockford, Ill. 


51^? 
5] 
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How to 
organize, operate 


and control 






a 
product- 
design Ñ 
engineering\ 
department 


Here is a book that will 
show you tested methods 
to facilitate production 
and reduce costs in your 
engineering department. Designed to minimize 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suc- 
cessful engineering departments, large and 
small. These fundamentals are discussed in full 
to clearly point the way to smoother operation, 
higher production and greater economy in your E 
organization. 































Just Published! 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 


Consulting Industrial Bngineer ; Formerly CMef Bngineer, 
Booth Manufacturing Corporation: Administrative Hngi- 
neer, The Ryan Aeronautical Company 


337 Pages, 6 x 9, $4.00 


McGraw-Hill Industrial Organization and Management 
Series 
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This practical guide analyzes each step of pro 
cedure used by successful engineering depart. 
ments to handle prime functions and establish 
basic control. In its fifteen chapters you are led 
through a complete 
study of your prob 


15 Helpful lems relative to e 
i anization, sonnel, 
Chapters: Sent Ho —À 
1. Organization rt numbering, cata. 
T uu oging, print control 
4. Cost Control and many other im 
5. Planning portant subjects. It ex- 
$. Standards — plains met - found 
. Drawing an n superior in delegating 
8. CS. authority, apportioning 
and Title Blocks duties and avoiding ov- 

9. Drawing Release erlapping between sec. 
10. Drawing Print tions. Over 150 charts 
1. PEE Engi- and diagrams assist 
neering Informa- you in clearly under- 
tion 7 standing the methods 

E nee described. The infor- 
Services mation in this book 

. General Services applied to your organ. 
RE ew ization will result in 
Management maximum efficiency 





and cost reduction. 


10 Days FREE Examination—Mail Coupon 


McGraw-Hill Book Co., 330 W. 42 St., NYC 18 


Send me Thompson's ENGINEERING ORGANIZA- 
TION AND METHODS for 10 days’ examination 
on approval. In 10 days I will send $4.00, plus a 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 





Position à FPE-11-48 


($4.80 In Canada; order from McGraw-Hill Book 
Company of Canada Ltd., 12 Richmond Street E.. 
Toronto, 1.) 
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Spongex is flying with them both! 


From toy airplane tires to dozens of places in the 
biggest airliner, Spongex sponge rubber is making 


life smoother, easier and quieter for everyone. 


In homes and offices factories and public 
buildings in land, sea or air travel wherever 


you go, whatever you do today, your path is made 
pleasanter by Spongex as an integral part of more 


and more widely varied products. 


Spongex is used for airplane window seals, trans- 
portation seat cushions and backs, motor suspension 
pads, ejectors for die cutting, anti-rattlers and anti- 
squeak pads, all kinds of seals and gaskets, weather- 
stripping — an almost infinite number of things, and 


increasing every day. 





Made by a company which has specialized for 25 
years in the production of cellular rubber products, 
Spongex is an amazingly versatile material that is 
being used by leading manufacturers to solve prob- 
lems of cushioning, insulating, sealing, dust- 
proofing, gasketing, shock absorption, and for sound 


and vibration elimination. 


Give this unique material serious consideration 
when planning improvement of your present products 
or developing new ones for the future. Samples 
of Spongex are available on request for experimental 
purposes. Write Sponge Rubber Products Co., 123 
Derby Place, Shelton, Conn. Sales offices in prin- 


cipal industrial centers. 


Trade Morks Reg. U.S. Pat. Off. 





SPONGE RUBBER PRODUCTS CO. 


SPONGEX ° CELL-TITE ° 
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TEXFOAM ° 


VERLITE ° TEXLOCK 

































i 
i you'll find it 
OUR SERVICE CONTINUES . easier, faster 


Laug agter goar order is filled! | if yOU... 7 


WE work between orders. If we receive your business 
with reasonable regularity, we plan ahead for yov. 
When we order in sheet, wire and rod for stock, we 
try to include the materials you are accustomed to 
need. This, with the experienced engineering service 
we furnish, makes us more than a supplier. We be- 
come a very real part of your production. 





In the past, this practice has greatly benefited our 
customers. Time and again we have been able to give 

them prompt service or better — often when the metal | 
market was hard to crack, because we would have | 
the stock on hand. 


Perhaps this is one of the reasons why, through two 
world wars and a record depression, so many of our 
customers have remained firmly with us. May we add 
you to this satisfied "family"? 





When you need specific information on ma- Lu 


x terials, finishes or parts, reach for your 
We are always ready to estimate on springs 


and screw machine products. Just send us 
your specifications. If you need suggestions 
on how best to work out your design prob- 
lem, our engineers will gladly lend a hand 
without obligation. 


Sweet's File for Product Designers (the 
big orange file). It contains 169 manufac- Ee 
turers' catalogs full of useful information 


on thousands of products . . . from ab- 


sorbers—shock, to zinc. Cross indexing 


speeds findings. 
If Sweet's File for Product Designers is 
not available in your office, make request 


immediately for application form. Files are 


—— — — 





distributed FREE to qualified organiza- 


tions and individuals. 


SPRINGS & SCREW MACHINE PRODUCTS 





CATALOG SERVIC 
for easier, faster selection of products 






119 W. 40th ST., NEW YORK 18, N. Y. 


y 
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The fabled Mr. Bunyan was quite a 
l rack, but even he 

Match for the mighty power saws that 
]: wade through brush and timber 
can imagine, these modern giants 
e extraordinarily rugged for month 


would be no 


nth-out service at all kinds 
ing and clearing. ‘That 


n 
i 
j 
rn! ++ 


re rugged is due 


/ 


à 


Titra 
FLYWHEEL GEAR 


SPIRAL BEVEL 


in small part at least. to the simple pair 
| | | 


of gears show n apove 


example of 

ir-making art ct. thev're rather 

vpical of many thousands of sets annually 
made at Automotive Gear, Their distin 
that thev do so well the work 


thev are designed to do 


tion is simph 


that, in the final analvsis, is what 
for. To work. Simple or complex 
Large or small. The final appraisal 
conce performance. How 


well do they do the job? 


Backbone for a modern Paul Bunyan 


hat is a question we 
Doubk Diamond 
good engineering, excel 
ind inspection facilities 
hive years of gear-making 
good, But what is mor 
wav thev are made pavs of m 
I ho do VCT" 


vou want them to do 


perform 


If. vou. would lik 
Doubk Diamonds 
vour next gear prol 
personal visit? 


Made by 


Automotive Gear Works, Inc. 


STRAIGHT SPUR 


RICHMOND, INDIANA 


STEM PINION 


AN 
— 


HELICAL SPUR SPLINE SHAFT 





It's new! It's different! A packaged 
Flexible Coupling... available from 
stock... and ready to install without 
reboring. It's another Dodge devel- 
opment for mechanical power trans- 
mission that saves time, cuts cost! 


% TRADE MARK REGISTERED U.S. PAT. OFF. 


Built with the famous TAPER-LOCK 
bushing (patented). 


T 


Available from stock in a wide range 
of standard bores.: No reboring/! 


= 
"T 


Fastens to shaft with the firmness of a 
shrunk-on fit. 


Easy on— easy off. Can be disconnect- 
ed without moving coupled machines. 


Compact design occupies minimum 
space on shaft. Safe! No projecting parts. 


"Pin Type” design with oak tanned sole 
leather center disc provides flexibility, 
resiliency and strength. 


Made of close grained semi-steel and 
machined all over to insure balance 
and true running. 


V 
V 
V 
V 
V 


DODGE MANUFACTURING CORPORATION 
MISHAWAKA, INDIANA 


CALL THE TRANSMISSIONEER 


or write the factory) for complete 

bulletin on this newest Dodge 
contribution to better mechanical 
transmission of power. The Trans- 
missioneer— your local Dodge dis- 
tributor — is a factory trained spe- 
cialist. Look for his name under 
"Power Transmission Equipment" 
in your classified phone book 


Copyright, 1948, Dodge Mfg. Corp 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINO! 





BEARING METAL 


NU 


6 


TRS ae Wa dd 


No Bushings Necessary on Either the 
Wrist Pin or Crank Shaft 


BEARING METAL 


600 Metal has been particularly successful when used for 
Connecting Rods on Compressors for refrigerators, paint 
sprayers, outboard motors, small high speed gasoline 
engines, and literally scores of other applications. 


600 Metal has a decided advantage of operating satis- 
factorily when lubrication is poor. 


600 Metal outperforms phosphor bronze and most other 
bearing metals. It is approximately three times stronger 
than the best cast bearing bronze — YET IT CONTAINS 
NO TIN. It develops a lower temperature under heavier 
loads and higher speeds than the bearing bronzes, and 
extreme pressure lubricants do not corrode it. 


600 is the solution to many difficult bearing problems. It 
can be drawn or forged and readily fabricated in a 
great variety of sizes and shapes. 


BEARING METAL 


For the past 20 years and through World War 1I, 600 
Metal has been the answer to many tough bearing prob- 
lems. Write us if you have a bearing problem. 600 Alloy 
may be the very solution. Complete literature is available. 


600 


MUELLER 
BRASS CO. 


PORT HURON, MICH. 
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Have You Checked 
the Listings in Our 


CURRENT NEW 


LITERATURE 


—— 
Photo courtesy of 
Certified Equipment Co. 
Cleveland, Ohio. SECTI ON 
*» 
S.S.blulz mirar muscies? 


SAVE WEIGHT and WORK in this ) 
UPHOLSTERY SHAMPOOER 


The less weight an operator has to handle in using a 
portable electric machine the faster and better he 
can work. 


This is well illustrated by the machine shown above 
which was developed and recently introduced by É à 
Certified Equipment Co. Cleveland, Ohio. An ular Product Engineering fea- 
S.S.White flexible shaft attached to the motor, drives ture, almost 2,000 requests for 
the rotating brush. The result is a hand tool that is catalogs, booklets and bulle- 
light in weight and easy to manipulate. The manu- . i 
facturer states that upholstery can be shampooed tins have been received 
three times faster with this machine. every month. 


Since resumption of this pop- 


In developing new portable tools—or as a means of 

improving existing tools in which motor and tool are , 

a unit—don't overlook the important weight-reducing Be sure you use this Product 
advantage of an S.S.White flexible shaft drive. Engineering reader service 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK to help keep your library up- 


to-date. The reply cards 
It will give you full information and engineering a CURR 
data about flexible shafts and how to apply them. printed on each ENT 
Copy mailed free, if you write for it on your business NEW LITERATURE page are 


letterhead and mention your position. 


; for your convenience in re- 
* Reg. in U.S. Pat. Off. and elsewhere 


5.5.WHIT, E INDUSTRIAL own | 


DEPT. D 10 EAST 40th ST., NEW YORK 16, N. Vem 


"ARMAS SHAFTS ^ MXMAE SHAFT TOOUS. + AIRCRAFI accessoans 
SMAL CUTTING AND GRINDING POOLS + SPECIAL FORMMLA BYSOEES 
MOLEP GEWETORS + PLASMIC WOCLAUES + «CONTRACT PLASTICS MOLSUIG 


Ous of Americas AAAA Tudustrial Enterprises 
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Meeting Your Hydraulic or Pneumatic 
Power and Speed 
Control Requirements 
















































RESERVOIR 
CYL/NOER 


RELIEF VALVE 


CHECK VALVE 
`“ mri 


ocn 
FLOW LEGENO 











PRESSURE 
RETURN 
PUMP SUCTION 
DOWN * 
e777: ge PRESSURE À b 


GAVGE 






























— SPEEDO CONTROL 
VALVE 


— Illustration shows use of Electrol Check Valve in system to prevent loss of pressure through pump when unit is shut off. 
EX x. — 
ELECTROL CHECK VALVES provide positive sealing from low 
to high pressures. 5,000 p.s.i. maximum. Standard models 
feature bronze and brass elements. Special models, steel or 
other metals best suited to the service required. These valves 
provide air, gas, water and oil control lines with a minimum 
of pressure drop and positive sealing against return flow. 
They are successfully used in the hydraulic or pneumatic 
systems on busses, trucks, railroads, boats, aircraft, farm and 
road building equipment, and in a wide variety of industrial 
installations. 


RESERVOIR 





CYLINOER 


^c ur VAs va 


CHECK VAL vé 









FLOW LEGENO 


Far mtaa BEA Tia 


oe SAE SS US 
Doc cJ 72472 
cur PUNP SUETON 







i 

i St CRORE 

3 cmm OO Vv x L 

1 ve PRESSURE — SPEED CONTROL 
I GAVGE VALVE 


Illustration shows use of Electrol Speed Control Valves in conjunction with actuating cylinder to control speed of piston rod motion in both directions. 


ELECTROL SPEED CONTROL VALVES allow flow in one direc- 
tion and—by use of a metering device—provide controlled 
flow in the opposite direction. Flow is controlled by a screw- 


actuated metering pin in the side of the valve. With pressures 
up to 1,500 p.s.i. and more, this valve handles air and oil—with 
qual facility — at high or low pressures. Standard sizes Vs, “%, 


/s, Và and 34-inch NPT ports. Special sizes to order. didi 


KINGSTON, NEW YORK 


— 
—— —— — 


— — “ 


e o o 
lectrol engineers invite your inquiries and offer their co- CYLINDERS + SELECTOR VALVES *| FOLLOW-UP VALVES 
peration in solving any problem involving hydraulics. CHECK VALVES -+ RELEF'VALVES * HAND PUMPS 


POWERPAKS * LANDING GEAR OLEOS * SOLENOID 
VALVES * ON-OFF VALVES* SERVO CYLINDERS * TRANSFER 
VALVES * CUT-OUT VALVES * SPEED CONTROL VALVES 


FOR BETTER HYDRAULIC DEVICES 


8 
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PROTECTION 


for air operated 


equipment 


pik WARDEy,, 


e For primary pres- 
sures fo. 150 p.s.i. 
Any reduced pres- 
sure from 5 to 125 


p. St. 


Sizes Y$'' and Ya". 
Here is the new air pressure regulator that gives 
you everything you want for control and protec- 
tion of air operated equipment. 
NO DANGER OF PRESSURE BUILD-UP. Thanks to 
the automatic safety relief feature of Hannifin's 
"Air Warden" valve design. No pressure build-up 
above setting of regulator even if valve is accident- 
ally prevented from seating tight. 
SAVES AIR. Easy to "back off" pressure without 
exhausting control valve. No air lost except excess 
pressure. 
SAVES TIME. Speeds up operating cycle where in- 
termittent pressure is used. Less time needed for 
pressure build-up. 
PRECISION CONTROL. Instrument type adjusting 
knob. Precision construction throughout. Write 
for the full story. 


HANNIFIN CORPORATION 
1101 S. Kilbourn Ave. Chicago 24, Illinois 


PRESSURE 
REGULATORS 


FILTERS » LUBRICATORS 


When inferior 

prints go into the 

shop, inferior produc- 

tion usually follows. Faulty 
prints raise questions, invite 
guesswork, endonger quality 
standards, eat into 

profits! If such a 

profit-leok exists in 

YOUR plant, it's time to 
"plug" it with DIREC-DRI 
reproduction papers. 


E 
You can count 
on DIREC-DRI 
papers implicitly 
to capture every 
precise detail of 
original drawings . . . 
to provide shorp, clear 
prints of brilliant 
contrast — quickly, 


uniformly and at budget- 
benefiting cost. 


OWER 


PRODUCTION 
COSTS 


Check these advantages .. 
ot our expense. Write for 
a free sample batch... or 
ask your DIREC-DRI dealer for full information. 


BLUE LINE PAPER è SEPIA LINE TRANSPARENT 

PAPER € CHOICE OF THREE SPEEDS IN BLUE 

LINE PAPER € COLOR —INTENSE BLUE AND 

PERMANENT € SHARP DEFINITION OF LINE 
Write 


ECONOMY BLUE PRINT PRODUCTS COMPANY 
1714-20 North Damen Avenue, Chicago 47, Ill. 


or 


REPRODUCTION PRODUCTS COMPANY 
12790 Westwood Avenue, Detroit 23, Mich. 


= Ite 
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DIE CASTING .. 


Opens the door 


Propucr ENGINEERING - 


to faster, 


more economical 


production 


Take door knobs, for exampl2. To make 
them may entail a multiplicity of opera- 
tions: progressive shaping of the cup and 
shank separately, swaging of cup to shank, 
insertion of threaded screw machine part 
to fit the spindle piercing the door. 


Die Casting eliminates all such compli- 
cated time-consuming procedure. Says 
Franklin Lock & Hardware Mfg. Co., of 
Brooklyn, N. Y.: “With die casting, the 
cup and shank of a door knob are pro- 
duced in one piece—not only eliminating 
the swaging operation, but eliminating all 
possibility of the cup working loose and 
turning freely (rendering the door knob 
useless)—a fertile and expensive source 
of rejects. Moreover, we find Mount 
Vernon castings so clean that finishing 
operations are reduced to a minimum, and 
the use of a combination die, casting 
both parts at one time, accelerates pro- 
duction.” 


- NovEMBER, 1948 


ts 


Of course its mighty good business to profit 
by an example such as this. So investigate 
your present manufacturing set-up, and 
consult with us. Our wide experience and 
modern facilities have opened the door to 
increased production and lower costs in a 
host of instances. 


MT. VERNON 


DIE CASTING CORP. 


EET... $8 NON NSW YOR K 












Yearly Increasing 
Value for 
Readers of 


Typical examples of springs 
of Elephant Brand Flat Wire. 


Elephant Brand PRODUGT 


PHOSPHOR BRONZE WN j ENGINEERING 
FLAT WIRE 


—— Total Editorial Pages 
VP Y PS i " 























1943—828 
—2* BRONZE 
Elephant Brand Phosphor Bronze Flat Wire, particularly 16 Metal 1944—858 
(Grade A), is the preferred metal for many applications for it gives 
higher. spring qualities than obtainable in slit strip, closer dimensional 1945— 924. 


tolerances on both width and thickness plus a smooth edge (either 
round or square). Reflecting over seventy years of cumulative experi- 
ence in originating and perfecting Elephant Brand Phosphor Bronze 1946—1,112 
each spring made of this material has higher tensile strength, greater uni- 


formity, more constant deflection rate, and higher resistance to fatigue. 


1947—1,2957 


Relay and contact springs of Elephant Brand Phosphor Bronze Flat 
Wire possess greater operational accuracy and 
longer life—factors that assure lowest installation 


and maintenance costs. 


Growing Coverage 






auci o TEM TS ALLRED AE PE LEBEL ELE o SS pet Es 










Our NEW Technical Data Book is available—you 









of a 


are invited to write for your copy. 


Growing Field 









Elephant Brand 


First name in PHOSPHOR BRONZE 


THE PHOSPHOR BRONZE CORPORATION 
Dept. (—2200 Washington Avenue, Phila. 46, Pa. 
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COMMON SENSE ASSEMBLY ENGINEERING 


When the See-Mor Lamp Co. tried to fasten their 
Sealed Beam Headlight Adapters to the lamps 
with machine screws, rejects piled up because 
screws stripped out of the sheet metal, and tap 
breakage also became a serious problem. 


They soon found that the P-K “commor sense” 
method was simpler, faster and cheaper. After 
switching to P-K Type “Z” Self-tapping Screws, 
they reported assembly savings of $1.72 on every 
thousand screws driven, or 1¢ per lamp .. . a sub- 
stantial percentage of the total fastening cost. And 
in addition the P-K Screws had the desired hold- 
ing power in the thin metal. 


THE SIMPLER 


P-K 


FASTENING METHOD 





Why not “spot” similar savings in your plant? 
There’s no profit in running up needless assembly 
costs with tapping, riveting, nut running, or inserts 
in plastics that slow up molding, if you can use the 
simpler P-K fastening method. Often, P-K Screws 
allow improvements in product design as well as 
savings in assembly costs. 

Ask a P-K Assembly Engineer to examine your 
assembly. In 7 out of 10 cases he can demonstrate 
that P-K Self-tapping Screws will save up to 50% 
in work-hours. If you prefer, mail assembly details 
for recommendations. Parker-Kalon Corp., 200 


Varick St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 


® A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 








HEX HEAD 
TYPE "I" 


PARKER-KALON SELF-TAPPING SCREWS 


COLD-FORGED SOCKET SCREWS, WING NUTS, THUMB SCREWS * HARDENED SCREWNAILS AND MASONRY NAILS 
PARKER-KALON PRODUCTS SHUR-GRIP FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 


P ? 


"9.2" 


4c 


LEA 


TIMING MOTORS 


AND 


TIME MACHINES 
















If you build or use any kind of equipment that is 
or that CAN be successfully engine-powered—there 
is a fairly definite certainty that you can actually 
increase the productive capacity of the machine by 
motorizing with a Wisconsin Air-Cooled Engine. 












This rather broad statement is predicated on the gzs 

fact that Wisconsin Engines are notable for con- 

tinuous, high ratio power output as well as ex- 

tremely low maintenance and servicing interludes. 

You are assured of "Most H.P. Hours” of on-the- ——— 

| job operation, thanks to advanced engineering 2 to 5 Hp. 
ond heavy-duty design and construction. 


Timing Motors 
and 


Time Machines 

That Never 

Need Oiling! 
Motor is equipped with oil storage 


reservoir and patented oil feed to 
bearings. 













| Wisconsin Engines are worth looking into on all V-type 4-cylinder 
| counts. Your interest will be heartily reciprocated. 15 to 30 Hp. 


















Double Bearings 
Assure Smooth 






































Operation— | o's — Piste. $3 
toga! dh i n dd ako 






n pisi B 
bearings to reduce vibration and 
promote quiet operation. 


Brass Gears 
Operate Against 
Steel Pinions 
For Long Life! 


There is no com- 
promise for quality 


in the construction 
of SYNCHRON (11-08) BUSHINGS 
Timing Motors and 


Time Machines. 
Millions of these 
timers are in opera- 
tion today in nearly 
every conceivable 
type of timing job. 
There’s a new SYN- 
CHRON Catalog 
now available which 
tells all the facts. 
Write for it! And if 
you have any spe- 
cial timing prob- 
lems, feel free to 
call on us for help- 
ful suggestions. 








































Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
part of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
34" and 1%” conduit, 16” size avail- 
| able with 1%” hole (standard) or 4” 

hole if specified, at no extra cost. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 


with or without steel locknuts. 


| 
Send sample or dimensional drawings 
| n for quotation. 























— 






































HANSEN MANUFACTURING CO., INC. THE UNIVERSAL 


Established 1907 - a Pioneer in Synchronous Motors 1545 EAST FIRST STREET 
PRINCETON 5, INDIANA 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 













— CIN S HN RN SURE 
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“he designer of Hobby Knit which “opens a 
brand new era of handicraft art" required close 
tolerance needle slots to make his knitter perform 


"a properly, Madison-Kipp designed the die to cast the 
slots and produced the zinc castings. 

! Engineers and designers often find helpful co- 

I operation by Madison-Kipp craftsman whose 

life work has been the practical applica- 


1 tion of die castings to new uses. 





Ü 206 WAUBESA STREET, MADISON 10, WIS., U.S.A. 
| ON 10, WIS., U.S.A o Skilled in DIE CASTING Mechanica 


ANCIENS ATELIERS GASQUY. 31 Rue du Marias. Brus- ? . , j j 
D. Is, Belgium, sole agents for Belgium, Holland, France, e Erperienced ce AUBRICATION d 
nd Switzerland ; 
o VM COULTHARD & CO. Ltd. Carlisle, England, fole uz o Originators of Really 
yents for England, most European countries, India, Aus- 1 
= a ia ie toned Migh Speed AIR TOOLS 
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The compact little plant pictured above 
can relieve you of a// manufacturing head- 
aches on amy product which lends itself 
basically to bigh speed die casting produc- 
tion. Newtoft Industries can handle the en- 
tire job—from blueprint to finished prod- 
uct. Our facilities are immediately available 
for that new produet you may be holding 
back due to overloaded capacity. Or per- 
haps you have an established product 


ALMOST EVERYBODY CAN USE IT... which, under your present setup, is no 


showing an attractive profit margin. 
Appliance Manufacturers, Railway Car Builders, Toy and Under one roof our plant houses modern 
Novelty Makers, Heating and Ventilating Engineers, Build- equipment and competent personnel to han- 
i k á : ; . dle all phases of production for your prod- 
ing Contractors, Furniture Designers, Decorators, Archi- uct—die casting, machining, assembling, 
: : kami acking ¢ hipping. All you need do i 

tects, Machine Designers, Product Engineers and many packing and shipping. AZ is 
: tell us where, when and how many to ship. 

others are using it. You are cordially invited to visit with us 
in West Haven to look over our produc- 


— — tion facilities. 
[hey are using it for open partitions, shelves, orna- 


mental grilles, refrigerator and stove shelves, machine 

guards, bins and racks, doors, trays, baskets, rat proof- (N) EW (N) 

ing, enclosures, grading screens, stucco reinforcing, dusts 2j 
displays, and other uses wherever strength without 2UGUOUCC C wc 


HK T: sire e 

bulk is desired 102 SAW MILL ROAD — WEST HAVEN, CONN. 
80€, lighter than solid sheet of equal area, it is actually stronger. 

Large or small mesh; light or heavy gauge metal. Carbon or stain- 

less steel, copper, aluminum or other metals. Can be used unfin- 

ished, galvanized, plated, painted or polished, exposed or concealed. 


... HOW ABOUT YOU? 


T ell us your problem. Our engineers will suggest bou 
PENMETAL Expanded Metal may solve it. Samples, 


descriptive catalog and name of nearest PENMETAL Here are two of the products 
distributor are also yours for tbe asking. AN Ee 


79th PENMETAL 


APENN Metal Company, INc. 


General Sales Offices: 205 East 42nd Street, New York 17, N. Y. 
District Sales Offices 


Boston New York Philadelphic Chicag« Detroit Indianapolis 


Seattle los Angeles San Fran > Da!la Parkersburg, W 


Manufacturers also of PENMETAL LATH and PLASTERING ACCESSORIES 
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‘TWO ways you benefit from 
MB Isomode' Vibration-Isolators 









3 [| 2. EASIER ENGINEERING! 












f Experiences of two well-known manufac- 
"d turers demonstrate this double benefit: = 
ld | 
1 | | 
1 Always on the alert to improve their product, | l 
E a truck maker comprehensively tested 
| Isomode mounts. Their adoption followed | THE ADVANTAGES OF | 
! quickly. Because, instead of previous, typical truck character- | designing with | 
istics, motors mounted on Jsomode units displayed passenger- | | 
car performance! Vibration was really’ isolated, even though ISOMODE MOUNTS 
^ the units were not at optimum locations, but placed at standard | | 
i points to allow interchangeability with earlier models. | They absorb vibration in all direc- | 
N. tions equally well — vertical, as well 
| V as troublesome horizontal and rock- | 
à Ó y in tions. 
a YI Another company, with a tough vibration control | — | 
, a problem because they use various makes and types | Non-directional,-can be mounted at | 
| of engines in their own product, discovered engi- | any angle, in any direction, simplify- 
a : : : tue d ing design problems. | 
t neering and production simplicity through Isomode units. 
p Vibration was controlled by units placed at the regular mount- | v High load capacity in compact size — | 
i ing points. This accomplishment is all the more remarkable | saving space, weight, costs. | 
a when you consider that the vibration varies with each type | V Large rubber volume for softness— | 
} of engine! yet perfectly stable and self 
4 | snubbing. | 
; There you have actual demonstrations of the value of | | 
f Isomode units' outstanding advantage —''equal spring rates | | 
| in all directions”. The same benefits apply to many products | 
| —engines to electronic assemblies. And you not only isolate 
i them more easily, but also gain a mounting that withstands | 
A severe shocks! *Trade Mark Reg. U.S. Pat. Of. 
SEND FOR YOUR FREE COPY 
This Isomode design chart saves you 
hours and effort — locates best points 
on your, product at which to place 
standard mountings. For bulletin 
which contains chart and helpful in- 
formation on vibration control, write 
Dept. F6 
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A handy reference 
on formulas for... 


e STRESS 
e STRAIN 
e STRENGTH 
of materials 


ERE’S your ideal guidebook on 
strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti- 
cal and experimental work... presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
| ful to the design-engineer, It also 
| brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials. 


Formulas for 


KNow THIS GUE source Stress and Strain 
WHEN YOU DESIGN FOR CASTINGS! —_ *"*¥"oNo 1 roan 


fessor of Mechanics, University of Wisconsin 


366 pages, 6 x 9, 43 illustrations 


Know that you can build what you design! Know SECOND EDITION, 96:30 


Continental as a sure source when you design for castings! PRODUCT DEVELOPMENT SERIES 
Continental's foundries and machine shop facilities are This practical * me qa from 
reve arco )QVV : : Benia paal anabi i — basie definitions through clear state- 
keyed to large, heavy and intricate steel castings of custom ments of general principles, and vigi 
design as well as production runs from standard patterns. on to facts, figures and formulas for the 
You can be sure of obtaining dependability and economy in — m — — You 
nai diac ee cni ns uf 5 illnd A ee get everything from the principles o 
any type of casting . . . carbon or alloy steel . . . heat treated, superposition and least work to formu- 
quenched and drawn... rough or full finish machined . . . las for elastic stability of plates and 
] I 

in sizes up to 250,000 lbs. Continental facilities are your shells. 

sure source for castings. For problem-solving counsel on 
castings, submit your early plans to Continental. No obli- 
gation, of course! 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
als E i : : and support 
7 e Designed by S. Morgan Smith CA Tw P... —for curved beams and torsion members of various 
I` all steel castings by Continental . . , for a giant sections 
hydroelectric plant built by Cia. Chilena de —for thin- and thick-walled pressure vessels 
Electricidad, Ltda., Chile, §.A. A typical co- —for rollers and other bodies under direct pressure 
operation between designer and Continental! —for columns 


—for slender bars and thin plates in which failure 
occurs through elastic instability. 


Beaga mih an ye É supply / SEEIT 10 DAYS—FREE 


Le e LUE 


FOUNDRY & MACHINE CO. 


CHICAGO . PITTSBURGH 
Plants ot: E. Chicago, Ind.; Wheeling, W. Va.; Pittsburgh, Pa. 


-T e 


s dati 


McGRAW-HILL BOOK CO., INC, 
330 W. 42nd St., N. Y. 18 

Send me Roark’s FORMULAS FOR 
STRESS AND STRAIN for 10 days' ex- 
amination on approval. In 10 days I will 
remit $4.50, plus a few cents postage, or 
return the book postpaid.* 


— 
———————— 


Name 

Address ,.... 

‘ity 

Company 

Position TFT 2. FPE-11-48 
* SAVE! We pay postage and packing charges if 


you send cash with your order. Same return 
privilege. 


I 
I 
I 
I 
I 
i 
i 
l 
! 
I 
i 
I 
! 
I 
I 
I 
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WITH THIS KOHLER 
CHECK VALVE 


Kohler K-1354 check valve can be 

furnished as follows: 

Size: lg 2S \4 E 25 i lo 2 Ve "d 34 e 

Connection: Internal Pipe, Exter- 
nal Pipe, or Tubing—as 

. I d t 1 E specified. 

OHLER precision workmanship enables you to prevent leakage Werking Precewe: Up to 100, 500, 


at low as well as high pressures. The K-1354 check valve can be 1000, 1500, or 3000 PSI. 


modified to open at any pressure desired and will positively prevent Opening Pressure: Zero to 100 PSI 


— ET a à i j i : as specified. 
leakage when closed. It is small, light in weight, and can be used Proof Pressure; Up to 7500 PSI. 


with air, vacuum, oil, gas, water, alcohol and other fluids. B Tespeetem Bengn-—06* to 
Kohler valves, fittings and other precision parts are made in a wide : + 160° F. 

variety of types and sizes. Complete facilities for casting brass and techage: Zero 

: . : — B  Material- Brass, Aluminum,Stain- 

aluminum; forging; machining; plating and anodyzing are centered 3 lens Stasi or Monel Motai. 

in one plant to help speed up deliveries and service. Kohler engi- Í Flow: As specified. 

neers will gladly develop valves to fit your special requirements. j 


Kohler Co., Dept. 21-E, Kohler, Wisconsin. Established 1873. 


cracp—————— E 


PLUMBING FIXTURES HEATING EQUIPMENT ELECTRIC PLANTS 


" 
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HILLIARD oue 


FOR POWER CONTROL DESIGNS 


HILLIARD 


SINGLE 
REVOLUTION 
CLUTCH 


Unequalled for accurate 

control of intermittent ma- 

chine operations — cutting, 

punching, and packaging. 

Gives closer tolerances to 

cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 


Hilliard | Over-Running 

Clutches and Couplings are 

automatic in operation. 

They are unexcelled for 

automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to "coast" after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 

loaded slip clutches and 

couplings. Rugged construc- 

tion with ample friction sur- 

face for heavy-duty use. 

Outstanding for preventing 

overloads and shocks; for 

starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


Hilliard’s Engineering Depart- 
ment is ready to assist you in 
designing installations and in 
selecting the correct clutch or 
coupling. 

Write today — 3 Hilliard Clutch 
Bulletins with design informa- 
tion. Free on request. 


Clutch Makers for over 40 years 


For Automatic Reset Timing | 


* $ 
"i — 


Loo 


C WP 


the SHIFT is to HAYDON! 


An automatic shift mechanism has been built into the 
Haydon 1600 series synchronous motor and gear unit 
by Haydon engineers, making possible immediate auto- 
matic resetting for devices such as time delay relays, 
process timers, interval timers, etc. The magnetic pull 
of the energized motor field is utilized to engage the 
gear train while the timing operation is in progress. A 
counterbalance in the shift disengages the gear train 
from the motor when the motor field is de-energized. 
The drive shaft is then free to be reset to its starting 
position by means of an external spring. Engaging 


and disengaging action is uniform in any position. 
* Available in speeds from 15 to 1/10 rpm. 


e Information on this exclusive shift feature, 
and complete data on all Haydon syn- 
chronous motors and timers, is available 
in the new 1948 Engineering Catalog. 


If it's about time, request a demonstration of 
Haydon products at your desk. 


Write Haydon 3102 Elm Street, Torrington, Conn. 


MANUFACTURING COMPANY, INC. 


TORRINGTON (d CONNECTICUT 


)UR PRODUCTS 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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 Quíck DELIVERY 


Any Cype--- Any Size-.- Any Quantity 
@ It is no longer necessary to put up with delays in secur- 
ing Sleeve Bearings. Simply get in touch with Johnson 
Call Bronze. Regardless of the type you require . . . cast bronze, 
. babbitt and bronze, steel and babbitt, steel and bronze, 
JOHNSON BRONZE rolled sheet bronze, powder metallurgy or aluminum alloy 
. . . we can give you prompt, efficient service. If your 
ac requirements are standard stock sizes, we can ship your 


ATLANTA KANSAS CITY order the same day it is received. 


BALTIMORE LOS ANGELES 
BUFFALO MINNEAPOLIS When you are not sure which type will best serve your 


CAMBRIDGE NEW YORK needs, consult with our engineers. We will gladly study 
CHICAGO NEWARK your requirements from every angle and give you an 
CINCINNATI PHILADELPHIA unbiased, authoritative report without obligation. All of 
— a rire quare our recommendations will be based on facts supported by 
DENVER SAN FRANCISCO more than forty years exclusive bearing experience. Re- 
DETROIT SEATTLE member, when you need Sleeve Bearings come to Johnson 

Bronze first! You cannot buy finer. bearings at any price 

. . or any quicker. 


y. JOHNSON €A BRONZE 


SLEEVE 


SLEEVE BEARING BEARING HEADQUARTERS 


SERVICE 


308 $. MILL STREET NES NEW CASTLE, PA. 
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AAAAAASASARASAAARAAAAAAAAAAAAAP 


How fo solve 


FLOW PROBLEMS 


in mechanical engineering 


NSWERS the need of every mechanical engineer for an up-to-the- 
minute reference that combines theory and practical application . . 
shows how to solve the varied problems of fluid flow. This guide 


overs in detail 
boundary lubrication, 
fundamental principles 
turbojet, 
ment 
system 


hydromechanics, 
propellers, 
It includes important data on jet propulsion, 
ram jet and rockets... 
and explains how to calculate the overall efficiency of each engine 
Here's an outstanding book 
treatment of the basic equation 


drag, hydrodynamic lubrication, 
compressibility phenomena and other 


traces step-by-step stages of develop- 


1 its field—one that gives a unified 


s for a fluid in steady flow 


Engineering Applications /7G=E7A 
of 


FLUID MECHANICS 


By J. C. Hunsaker 


Dept. of Aeronautical 
Engineering, MIT 


and B. G. Rightmire 


Dept. of Mechanical 
Engineering, MIT 


487 pages 
304 drawings 
and graphs 

$5.00 


Brings you vital 
information on: 


@ two-dimensional flow 

@ low drag airfoils 

@stagnation pressure in 
supersonic flow 
airplane mechanics 
jet propulsion 


compressibility 
personic speeds 


at su- 


compressibility at sub- 
sonic speeds 


streamlines 
impulse turbine 
axial-flow turbine 


centrifugal pumps and 
fans 


centrifugal compres- 
sor 


fluid couplings 
torque converters 
axial-piston machines 
hydraulic fluids 


mechanical properties 
of fluids 


SEE IT 
10-DAYS 
FREE 


improved 
problems 
iid flow 
' circuit 
descrip 
rau 


are 
juations neces 
understanding of 
ll presented in easy 
th practical interpreta 
quick unde 


incompressible 

t 1 on the ai: 

design of ar 

ixial-flow f s an easy-to-understand 

explanation of compressibility in cor 

ection with the drag and lift of various 
shaped bodies moving at high speed 


PRPC eC SPS SCS SSS SS SS SSS SSS SS SSS SS SSS SSeS SS 


FLUID MECHANICS fi r 


send $ 


ompar 


Positior 


Same return privilege 


McGRAW-HILL BOOK CO., 


Ser me Hu é and Rightmire 


* SAVE! We pay postage and packi 


Inc., 330 W. 42nd St., NYC 18 


s E NGINEERING APPLICATIONS OE 
mination on approva In 10 days I will 
the book postpaid.* 


PE-11-48 


ng charges if you send cash with your order. 


“DAR” 
PACKINGS 


Photo & sketch courtesy Birdsboro Steel Foundry & Machine Company, Birdshoro, Pa 


Linear "Par" Packings were specified on this hydraulic press 
to seal in the 3,000 Ibs. pressure that actuates the ram and 
provides peak performance because they: (1) maintain a 
fluid-tight seal from peak to zero pressure; (2) effectively 
seal-in the hydraulic fluid from source to point of application; 
(3) are correctly designed for maximum efficiency; (4) care- 
fully compounded to resist the fluids and pressures en- 
countered; (5) precision-formed for trouble-free operation 
and ease of installation. 
Consult us about your individual packing problems 


samples are available on request. 


“PERFECTLY ENGINEERED PACKINGS" 
AANANRARARARRARARAANNAR DIN 
LINEAR, Inc., c., STATE ROAD & — ST., PHILADELPHIA 35, PA 
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Produet Uniformity! 


— an example of J-M's complete quality 
control in friction-material manufacture 


€ The uniformly high quality of J-M Industrial Friction Materials 
results from a precise check of every characteristic—all the way 
from raw material selection to shipping room. 


J-M Industrial Friction Materiais are designed to stand up under 
the faster speeds, heavier loads and streamlined space restrictions 
of modern machinery. J-M quality control all along the production 
line assures you of maximum braking efficiency, high heat resistance 
and economical operation. 

J-M Industrial Friction Materials are manufactured in a wide 
variety of flexible, semi-flexible and rigid types—in woven, moulded 
and block structures— covering practically every modern design re- 
quirement calling for motion control. - 

For complete descriptions, specifications and a convenient selec- 
tion chart, write for Booklet FM-12 A. Address Johns-Manville, 
Box 290, New York 16, New York. 


Johns-Manville 
INDUSTRIAL FRICTION MATERIALS 


Brake Blocks e Linings e Clutch Facings 


JOHNS - MANVILLE 


PRODUCTS 


THIS SKILLED WORKMAN tests the dimensional uniformity of J-M 
Friction Lining... just one of the steps in J-M's complete quality control. 
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Don’t Let A Temperamental Diaphragm 
Ruin The Performance 


When conventional regulators go "kapoot" 
underlying cause is usually the diaphragm. Production 
drops—tempers soar. 

NORGREN REGULATORS are built to operate 
as an integral part of every machine tool using air- 
actuated devices that depend on pressure regulated air 
for smooth performance. When air is demanded, NOR- 

GREN REGULATORS release it instantly! NORGREN 
REGULATORS operate decisively, with less pressure 
drop between the regulator and tool. And the key to 
this fast, decisive action is the diaphragm. NORGREN 
DIAPHRAGMS ARE DESIGNED TO OPERATE 
TROUBLE-FREE. 

Install NORGREN REGULATORS! Then relax 
with a smile as your machine tools hum at peak loads 
without down time. 

For complete information write, C. A. Norgren 
Company, 222 Santa Fe Drive, Denver 9, Colorado. 


H 
"— — 


2.4 H. P.) 


e with 
LESS WEIGHT? 


(approx. 43 Ibs.) 


e in NT H 
LESS SPACE? f 


(approx. 1349"« 1249" 18") 


MORE FOR YOUR MONEY | 
With TUTHILL General Purpose PUMPS | 


2.4 Tuthill Model C general purpose pumps are low 


H.P.—4 CYCLE—AIR COOLED j 
: : . in first cost, low in upkeep and provide depend- 1 
@ Here’s the engine that hums your tune! Smaller, lighter 
than most engines with even lower rating... it's precision 
machined for quality and trouble-free operation due to new 

engineering features. Centrifugal type governor, geared pump direction of rotation. Capacities up to 200 g.p.m. 6 
with forced feed and splash oil system, high tension crank- — : 100 i. Direct drive. al : ed à 
shaft magneto. Better performance per dollar! — ROPE Pi eee 


For Full Information Write Box P E 
Write For NEW Direct Factory-Dealer Plan Model C bulletin. 


able service on non-corrosive liquids. These com- j 


pact internal gear rotary pumps operate in either 


V-belt units and stripped models. Write for Tuthill 


sida 


- UEBELHOER BROS., Inc. TUTHILL PUMP COMPANY 


848 KENSINGTON AVE., BÜFFALO 15, N. Y. | 939 Eas! 95th Street, Chicago 19, Illinois 
* E E * —XR E * * x 
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INDIANA 
PERMANENT 





MAGNETS may be your answer, too... 





“Packaged Energy” Saves Size, 


Every day, Indiana permanent magnets are opening new fields, 
bringing new opportunities to science and industry. From 
magnetic can Openers to cosmic ray research, these permanent 
magnets—of new designs and increased efficiency—enable 
equipment to do a better job. They add new functions . . . step 
up performance . . . cut costs. These magnet developments can 
mean extra profits for you —for "packaged energy" may have 
direct application to your own methods and products. 

Our specialists have a complete range of magnetic alloys 
for casting, sintering, or forming permanent magnets as large 
or as small as you need. Strict supervision of every step in pro- 
duction assures magnets of exact characteristics, both mag- 
netic and mechanical. The experience and know-how of more 
than 25,000 different applications are at your service. Let us 
help you with your magnetic problems, too. Write today. 


PRODUCERS OF “PACKAGED ENERGY” 
6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 
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Weight, and Cost 


@ Indiana—world’s largest exclusive producer 
of permanent magnets—is the on/y manufacturer 
furnishing all commercial grades of permanent 
magnet alloys. The most commonly used are: 
CAST: 
Alnico I, II, III, IV, V, VI, and XII; 
Indalloy; Cunico; Cobalt. 


SINTERED: 

Alnico II, IV, V; Indalloy; Vectolite. 
DUCTILE: 

Cunico; Cunife I and Il; Silmanal. 
FORMED: 


Chrome; Cobalt; Tungsten. 


Ask for free Book No. 4-B11 — our new perma- 
nent magnet reference manual. A note on your 
company letterhead will bring a copy to your desk, 


THE INDIANA STEEL PRODUCTS COMPANY 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 
PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N. Y. 


Ww 
ww 
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ON 

WESTERN UNION'S 
MULTIPLEX 
TRANSMITTER 


MicRoMorons 


OVER 100 STANDARD MODELS . .. A. C. UP TO 1/15 
HORSEPOWER — D. C. UP TO 1/20 HORSEPOWER 


mean CLOSEST TOLERANCE 
SMOOTH SURFACE * REAL ECONOMY 


Need low cost low-range power to put new life 

in your products? Then get the facts. . . all the 

facts . . . on reliable Redmond Micromotors. 

They're smooth, quiet, dependable in operation 

. sturdily built, good looking .. . designed 

and engineered to give you maximum long-life 

performar.ce at minimum cost. Over 100 stand- 

ard models, too, with variations available to 

meet special requirements. All thoroughly 

proved in use on a wide range of diversified 

applications. So chances are at Redmond you'll 

find exactly the Micromotor you want to do the 

job you want done. Our new Catalog covers 

both A.C. and D.C. lines plus blowers and speed 

PHOTOGRAPHS COURTESY OF WESTERN UNION TELEGRAPH CO. AND J. H. BUNNELL & COMPANY controllers ... want a copy? 
* When J. H, Bunnell & Company manufactured multiplex 
transmitters for the Western Union Telegraph Company, 
Ohio Precision made the pattern equipment for the plaster 
mold castings shown above. Since then Ohio Precision has 
regularly supplied these smooth, accurate, economical 
castings to Western Union contractors. Ohio Precision can 
save you time and money: 1. When you're waiting for 
dies and in a hurry for parts. 2. When quantities are too 
small to warrant expensive dies. 3. When sand castings 
won't meet specifications. 4. When machine production 
wastes metal. Solve product problems with Ohio Precision 


plaster mold castings! 
CLOSEST WORKING TOLERANCE 


plus or minus 105 of an inch 


NO MIS-MATCH TOLERANCE 


Ohio Precision makes them match 


OHIO PRECISION | smootn riNISH 
FEATURES EC minimizes costly machine work 


MANY AVAILABLE SIZES 


up to 8" wide, 10" long, 8" high 


ADAPTABLE AND REASONABLE 
saves expense of costly dies for ex- 
perimental work 


FOR COMPLETE COST FACTS, SEND 
PRINTS AND SPECIFICATIONS TODAY! 


OHIO PRECISION 
CASTINGS, INC. M COMPANY, Inc. 


OWOSSO, MICHIGAN 


109 Webb St., DAYTON 5. OHIO 
OFFICES IN NEW YORK. CHICAGO, DAYTON, LOS ANGELES, SEATTLE 


Plaster Mold Castings Made From Brass * Bronze * Aluminum * Be yliium Coppe 


EXPANDED FACILITIES e PROMPT DELIVERIES e SERVICE BEFORE AND BEYOND THE SALE 
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.[À Corrosion-Resistant Metal 


that is strong at 








HEAT 


HASTELLOY alloy C—a corrosion-resistant 
alloy—is finding increased use where high 
operating temperatures are combined 
with corrosive conditions. 


Take heat-treating furnace parts, for 
example. For this service, metals must be 
strong at temperatures of 1600 to 1900 deg. 
F., must withstand the thermal shock of 
repeated quenching to room tempera- 
ture, and must resist the corrosive attack 





of furnace gases. Because HASTELLOY 
alloy meets these requirements so suc- 
cessfully, it is used for conveyor chains 
and links, rails, buckets and trays, and 
mold flasks. 


All four grades of HASTELLoy alloy—A, 
B, C, and D—are available in a variety of 
forms to meet your corrosion and high- 
temperature problems. For more com- 
plete information, ask to have a repre- 
sentative call, or write for the booklet, 
**HASTELLOY High-Strength, Nickel-Base, 
Corrosion-Resistant Alloys.”’ 





Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 
Maa 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago— Cleveland —Detroit— Houston— Los Angeles 








New York—San Francisco— Tulsa 
The registered trade-marks “Haynes” and “Hastelloy” 
distinguish products of Haynes Stellite Company. 





SALE 
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€ Tapered Compression Spring for 
strainer in intake valve assembly in water 
well. 


The Right SPRING 


at the Ne Price/ 


Long-life springs mean true economy. 
Reliable springs are always made, not on 
a basis barely adequate for the demands 
to be made on them, but with a safe mar- 
gin of mechanical power that insures long life and positive 
operation. 








On the other hand, we try never to advise the purchase 
of springs too good or too expensive for the job. For in- 
stance, you might needlessly order ground ends, or specify 


closer tolerances than actually required. Or perhaps a | 


minor change in design or materials can cut your costs 
by a worth-while amount. On the simplest or the most 
complex job, Reliable will “know the score” and will 
save you money, time, and trouble. For TOP quality springs, 
wire forms or spring stampings for any purpose, consult 
Reliable. 
Ask for Bulletin 
"Common Sense of Spring Design.” 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON MOINEN 


Reliable Springs 





From pole to pole and around the equator — you meet users of 
ESCO products. For nearly 50 years ESCO has made it a specialty to 
answer your needs for specially designed rotating electrical equipment. 
ESCO units — built-to-order generators, converters, dynamotors, 
special DC, AC, and universal motors — are dynamically balanced 
and individually tested under load conditions. Do not hesitate to send 
us your problem. ESCO will provide applicable data without obligation. 


ado ELECTRIC MOTORS * GENERATING PLANTS * GENERATORS 
Pau MOTOR GENERATING SETS * DYNAMOTORS + CONVERTERS 


LL UAN, 


170 SOUTH STREET, STAMFORD, CONN. 


Ine 
of 


me 



























NICHOLSON Fast-Acting 2-WAY VALVES 


_ | 


IMPROVE PRESSURE CONTROL 
N 








Turning on or off instantly 
with 60° lever travel, Nichol- 
son valves are widely used as — 
replacements for gate or Lever model: sizes 
globe valves. Save time and !4" to 272"; press. 


fend if. to 500 Ibs. Others 
labor, and minimize the dif- 577r. 








ferential between opening and 
closing pressures. 













METALS FOR ALL MEDIUMS 


Choice of 6 metal 
combinations for all 
mediums. Special seats 
that don't cut out; 
easily repacked stuff- 
ing box; heavy bodies. 
Also a full line of 3 
and 4-way cylinder 
control valves. CAT- 
ALOG 546. 








Foot and solenoid 
models: sizes 4” 
to 2!2"; press. to 
375 Ibs. 









W. H. NICHOLSON & CQ, 200 OREGON street 


WILKES-BARRE, PA. 
Valves * Traps * Steam Specialties 
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This Emblem 


means something 


to you, too 


Membership in Gray Iron Founders’ Society, 
Inc., is an indication of progressiveness. In one 
of America’s great basic industries, the 600 
members of the Society represent upwards of 


75 per cent of the total output. 


Objectives of the Society are aimed at bene- 
fiting all users of Gray Iron components, as well 
as the member companies making these indis- 


pensable products for industry. 


A long-range program of research, self-im- 
provement and expansion has been launched by 


the Society, with these basic aims: 


l. Assistance to users and potential users of Gray 
Iron in making their products better, in lowering their 


costs, or both, 
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GRAY IRON FOUNDERS' 
SOCIETY, IIC. 13, ono 


FPN = 





to help members im- 


2. Consultation and service 


prove their products and their processes. 


3. Education— within the membership. in technical 
schools and throughout industry as a whole—on the 


uses and characteristics of Gray [ron components. 


GRAY IRONS PROVIDE THESE USEFUL PROPERTIES: 


Machinability 7. Castability—dimensional 
Damping capacity accuracy 

Heat resistance 8. Wide selection of 

Rigidity mechanical properties 

Low notch sensitivity 9. Abrasion and wear resistance 
Durability 10. Corrosion resistance 


" Make It Better With Gray Iron” 





33 PUBLIC SQUARE 
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ERE’S MOTOR EXPERIENCE THATI|, 


CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 


Single Phase + Polyphase « Direct Current Motors 








MADE TO ORDER What will YOU have from the complete 


— — — VIKING LINE 
of 


= — — 
be —— or 


— — a, 
—— — 
"T — — — I 
— — — 
— — — 
——ñ e — Y 
—— — 
— — — — — 


————— — 
— — —— Viking is a specialist 


— — — 77 — — n E in Rotary Pumps of 


-— sizes from ?5 to 1050 


— CA IQ —— gpm, pressures to 200 
ES psi — 500 psi on hy- 
draulic oils. Send for 


Unusually accurate metal parts including free bulletin 47SX to- 
operations such as heading, rotary swaging, roll 


! 
threading, fluting, knurling, pressing, milling, day! 
turning, grinding, forming, etc. 

Single and double tenon studs turned on 
specially designed machines, held to close diameter 
tolerances, with no cut-off burrs. 

Uniform heat treatment assured with the very 


latest equipment 


— MÀ ^r 


SPECIALTY DEP'T. 
Jorrington, Conn. USA. 


N Pume Company 
lt Cedar Falls, lowa 
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ATi noro is WHY sro 








PATENT NO. mag 


In V-BELT Costs! 


Every time a V-Belt bends around its 
pulley, the top of the belt is under tension 
and grows narrower. The body of the belt is 
compressed—causing the sides to bulge out! 


d Because of these stresses, 
any V-Belt built with straight 
sides is forced to assume, in the 


p sheave groove, the shape shown 
in figure 1, on the left. 
FIG. 1 
This forced bulging of a straight-sided 
V-Belt against the sheave groove walls natur- 
ally produces excessive wear along the mid- 
dle of the belt’s sides—as indicated by the 
arrows. Also, because the full side of the belt 
does not uniformly grip the pulley, there is 
a definite loss in drive efficiency. 


REG u 5 pat OFF. 


The Mark of SPECIALIZED Research 





Now see the difference when you bend 
the V-Belt that is built with the precisely 
engineered Concave Side (U. S. Patent No. 


1813698)—the Gates Vulco Rope. The Concave Side is 
As the Gates Wise Reps MORE IMPORTANT NOW 
bends, its Concave Side be- Than Ever Before! 
comes straight (Figure 2). It ex- 
actly fits the sheave groove— Because the sides of a V-Belt are what ac- 
s "wee" tually drive th lley, it is clear that any i 
d th iw y e pulley, i any in- 
— m" sopan creased load on the belt means a heavier load that 
FIG. 2 -m must be transmitted to the pulley directly through 


the belt’s sidewalls. 
(1) No out-bulge of the sides means 


uniform side-wall wear— longer life! Now that Gates SPECIALIZED Research 


has made available to you SUPER Vulco Ropes 

(2) Full side-width grip on the pulley —carrying fully 40% higher horsepower ratings 
carries heavier loads and sudden load in- —the life-prolonging Concave Side naturally de- 
creases without slippage— saving your belts livers greater savings today than ever before. 
and saving power too! 


4810 


OP St MEEA ea UI nn 


' IN ALL IN DUSTRIAL CENTERS ; *The World's Largest Makers of V-Belts* 
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P LT 
A BALL BEARING FOR cadets one-piece 
MUR LINEAR MOTIONS — SELF-LOCKING Nurs 


| "Won't Shake Loose" 


BUSHINGS 


Sliding linear motions are nearly always troublesome. 

Unlimited travel BALL BUSHINGS can be used to REGULAR 
tremendous advantage on guide rods, guide posts, adn 
reciprocating shafts and for support of any mechanism Pats. Pend 
that is moved or shifted in a straight line. 


LASTING PRECISION ALIGNMENT 
ELIMINATE BINDING and CHATTER * 
ZERO SHAKE or PLAY 


The one-piece, all-metal, resilient "'Flexloc" is becoming 


LOW FRICTION and WEAR widely accepted, because it is processed to have an 


exceptionally uniform torque, and because it is a stop, 


LONG LIFE — LOW MAINTENANCE s ec. "and a piain” nut ail i on 


All its threads are “live” and load-carrying; ‘‘Flexloc’’ 

accommodates itself to a wide range of thread toler- 

SOLVES SLIDING LUBRICATION PROBLEMS ances, and can be used over and over again without 
losing much of its torque is not affected by tem- 

peratures commonly met within the industrial field of 

"n and | Mechanical Engineering . . . and being a “stop” nut, it 


r stays locked in any position on a threaded member . . . 
M {0 foliow. and last, but not least—it won't shake loose! 


NN, 
available im 
ea diameters. Additional sue 


sen- The Thin ‘‘Flexloc’’ has become very popular because its 
and name aud reptes tensile is so high and the space it occupies so small 
[1 


t TU obligation, n course Sizes from #6 to 2” in diameter—in "'regular" and "thin" 
tative 1n your city. types—in NC and NF thread series. Write for "Flexloc"' 
Catalog. 


THOMSON INDUSTRIES. INC. OVER 45 YEARS IN BUSINESS 


DEPT. F, MANHASSET, N. Y. 


PLANTS: Mineola, Long Island .:.;:; Lancaster, Pa. STANDARD PRESSED STEEL CO. 


FRICTION COSTS MONEY 
JENKINTOWN, PA. BOX 545 


Write for literature 


ROCC IT — O ME 
e — — 


CHICAGO + DETROIT * INDIANAPOLIS * ST. LOUIS 
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for original equipment 


, 
Precision gasket manufacture with 
Fel.Pro begins with dies made to 
the hairline precision assured by 
the Keller Profiling Machine. 
Throughout the entire process 
from die to inspection, latest, most 
modern precision methods prevail. 


a NEW SOURCE 


wite now HESUU ACE 


Metallic Gasket manufacture is an art which by 
its very nature is limited to but a few highly special- 
ized, organized and experienced manufacturers. 


For 30 YEARS we've been building up to this 
announcement. All these years we've been producing 
an ever increasing number of gaskets, washers, 

rings and other sealing and vibration dampening 
materials for an ever increasing number of America's 
manufacturers from the largest to the smallest. 


In 1945 we began supplying car factories 
with METALLIC GASKETS. 


SINCE THEN...our equipment and facilities have 
increased ...as has our sales volume. We believe it 
is because the Felt Products organization has 
that UNIQUE RESOURCE of discovering, developing 
and combining conventional and synthetic gasket 
materials to the PROFIT of its CUSTOMERS. 


THIS RESOURCE we would put to work on your 
. problems. Tangibly then you would see what 
a E FEL-PRO'S RESOURCEFULNESS CAN DO FOR YOU... 
T s in head gaskets .. . ring gaskets... steel and felt 
| retaining rings... copper washers... metallic gaskets 
combined with asbestos, felt, rubber, synthetics... 


We'd like to send WITHOUT COST OR OBLIGATION fo you a SHEAF 

—4 OF SAMPLES OF OUR WORKMANSHIP IN METALLIC GASKETS AND OTHER 

TYPES, TOO. JUST write us to send a copy of SAMPLE FOLDER M 41-B. 

When you get it, you'll begin to see what we mean by RESOURCEFULNESS 

. . . AND if you send with your request, copies of specifications on needed metallic 
goskets we're sure we can come up with something mighty interesting no matter 
whether your requirements are in the thousands... millions or billions. Write... 


FELT PRODUCTS MFG. CC. 
1534 CARROLL AVENUE. 
CHICAGO 7, ILLINOIS 


GET 


W— 
ENT 6 
aM ii, 
b 





COMPRESSION AND INJECTIOg 


The Shortest Distance — © d 
SWITCH PARTS... € 


* 


* | 
Walker-Turner Flexible Shafting Tooled to build efficient molds for fast economical 


| production . .. Experienced in planning and delivering 
millions of Customolded parts . . . Skilled in meeting 
precision specifications on difficult operations. Name your 
Customolding requirements Midwest will measure up 





By going direct from driving to driven ele- 
ment—around grouped assemblies or inter- 
ferences—flexible shafting is the shortest 


distance to co design. | ^ NL 
eWidwesteHoldin 


power loss, flexible shafting furnishes— N AND Manufacturing COMPANY 
without costly gears, cams, universals, E E — —— BÓ 
belts, or linkages—strong, sensitive, 
trouble-free connections. 

Flexible shafting is adaptable to all 
types of machines or equipment without | 
expensive modifications. It can be attached | ANOTHER 
to the drive elements or controls in any 
ene of three simple ways: (1) with end SPECIAL BY 
fittings (2) by formed connections (3) by PROGRESSIVE 
set screw or collet. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Division, Kearney & Trecker Cor- 
poration, Plainfield, New Jersey. 





Pee Pee ee R L 
beg dd Hr eet rd idola 


P^ 





Walker-Turner's applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and m 


FLEXIBLE FLEXIBLE SHAFTING 
FLEXIBLE CASING AND TUBING 
SHAFTING FLEXIBLE SHAFT MACHINES 
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Double row width. 
Large area for 
housing contact. 


Good shaft 
“shoulders 
‘and face. 


Inside and 
outside metal 
supported seal. 


Superior dust 
excluding 
and grease 
retention 
contacts. 


Factory grease 

. packed. Large 

grease capacity. 
Breathing and grease 

expansion space. 


Standard load 
capacity. 


MOST COMPLETE LINE IN AMERICA 
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Have you noticed? Something's missing 
from a lot of the new streamlined ma- 
chines and equipment. They don't bulge 
at the ends. They're not studded over with bolt heads, 
screw plugs and oil cups. No arrows and lettering, “Oil 
here" or **Grease every 30 days". Look a little closer 
and you'll see something else missing that's even more 
important...a lot of costly machining operations. 


What happened? It's a new kind of ball bearing! 


It's a WRAP-UP! 

This Fafnir Wide-Type Plya-Seal Ball Bearing looks 
like any other ball bearing. The difference is all inside. 
It has its own grease chamber, big enough for a years- 
ahead supply of grease plus room for “breathing” and 
grease expansion. That obsoletes fill plugs, drain plugs, 
baffles, washers, covers and other gimmicks. Lubricant 
is sealed in at the factory, protected against leakage 
and contamination by Plya-Seals which tests prove the 
most efficient sealing device yet developed. Result: 
attention-free operation for years and years. 

First to adopt this design-simplifying idea were elec- 
tric motor manufacturers, followed closely by makers 
of drafting machines, water pumps, clutches, washing 
machines, generators, motor governors, textile machin- 
ery and other equipment that could use production 
savings and a new competitive edge. 


A NEW LOOK at old problems 


We'd like to see you use these bearings but, even 
more, we'd like to get over to you the simple fact that 
Fafnir's principal function is to help you make your 
products better and for less money whenever possible. 
That takes ingenuity and engineering experience in not 
just one or two industries but in all industries. The 
Fafnir Bearing Company, New Britain, Conn, 


FAFNIR 


BALL BEARINGS 





DUMBBELLS & 
DOG BISCUITS 


HOLLISTON PrL-X TRACING CLOTH 
HAS HIGH RESISTANCE TO MOISTURE 


Holliston PEL-X positively will not make a water tight 
cap to wear under your bathroom shower. It never was 
intended for any such use—but PEL-X is highly resistant 
to moisture and perspiration. 


Perspiration from a draftsman’s hands or arms neither 
spoils a subject drawing nor penetrates the special PEL-X 
finish which says to moisture—"*keep out." Drops of water 
accidently spilled on PEL-X Tracing Cloth may be wiped 
off without harm to the drawing. 


Try PEL-X on your own drawing board. 
Liberal sample sent on request. 





Watertown's complete laboratory means that 
your custom-molding job will be right from 
start to finish. Plastic pieces like these are used in 
developing the right compound . . . to determine 
tensile strength. Then, after every operation, we 
test the work itself. We X-ray, push, pull, twist, 
pound and bake it, analyze its electrical, physical, 
chemical and mechanical properties . . . until 
you, and we, know it’s right. 


It pays to draw on Watertown’s more than 33 
years experience in plastics. We'll welcome your 
inquiry. 


HOLLISTON TRACING 


More than 50 years of leadership and experience in developing special 
purpose cloths for industry. Current Holliston Production includes: 

` . . . . Tracing Cloths, Coated and Impregnated Fabrics, Insulating Cloth 
Compression - Injection - Transfer Molding | Base, Separator Cloths, Map Cloth, Photo Cloth, Reinforcing Fabrics, 
| Sign Label and Tag Cloths, Bookbinding Cloths, Shade Cloth. 


T kk W AT E RTOWN M A N U F A CT U R IN G CO MP A N Y | With such a background of experience it is little wonder that Holliston 


| Tracing Cloth is second to none. Try PEL-X. 
500 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT | 


THE HOLLISTON MILLS, INC. 
VY VTE PATI ONN LT NORWOOD, MASS. NEW YORK 


NAME AS OLD AS THE PLASTICS INDUSTRY 


— — — —— — — — ER — —— — — 
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Tell it to our draft board.. 


A Motor design starts on the drafting 


board, to predetermined requirements. 


Sample motor, before shipment to 
customer, receives laboratory tests. By 


and get uniform performance to fit your application, 


with a motor that’s rt pete 


Here's how TWIN-GINEERING "follows through" 
to give you the perfect power application: 


Emerson-Electric's "draft board" is always in 
session . . . an efficient, smooth-geared organ- 
ization, competently staffed and equipped to 
solve the design problems relating to power 


1/20 to 5 H.P. applications for motor-driven appliances. 


AC and DC "The "draft board" is eager to collaborate with 
wr engineers...to combine your knowledge of product 
esign with our know-how acquired in 58 years of motor design, 
pplication, and manufacture. Such collaboration — Twin- 
ineering, we call it — is likely to save you much costly engineer- 
ng "back-tracking" later, and may suggest manufacturing 
hort cuts or improvements which will give your product 
dded market advantages even beyond those assured by a 
rouble-free, soundly-engineered power application. There is 
9 charge for Emerson-Electric design and planning services 
« your inquiry is invited on this first vital step in Twin-gineer- 
ng...the successful system that meshes engineering minds to 
roduce better motors for the job at hand. 


€ DESIGN SERVICE: Our "draft board," in consulta- 
tion with your own engineers, plans the best power 
application for your particular need. 


S i» € PRODUCTION: An Emerson-Electric Application 
w% Engineer, assigned to each project, personally 
; E directs the writing of specifications and perform- 
ance requirements, from which production is 

planned. 


€ QUALITY CONTROL: Rigid testing of both 
materials and motors is carried out by inspectors 
in accordance with instructions established by 
the Application Engineer. 


€ DELIVERY AND ORDER CONTROL: With the 
benefit of adequate facilities, production of your 
order is handled on a predetermined delivery 
schedule, geared to your requirements. 


@ FIELD LIAISON: The Emerson-Electric 
Territorial Representative, provides direct 
liaison on all phases of the power applica- 
tion, from inception to final delivery and 
marketing of the product. 


THE EMERSON ELECTRIC MFG. CO. 
ST. LOUIS 21, MO. 


MERSON ZZ ELECTRIC 


MOTORS-FANS ——JZll—— —EL— APPLIANCES 
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“PLASTICS ARE RIGHT IF 


li 


THEY'RE MOLDED BY Ylothern 


What’s our business? Just what do we do? How can 
we serve you? This message is primarily addressed to new 
manufacturers who possibly may not know how well and 
completely we have served industry for 39 years. 

We mold plastic compounds of every kind. Our de- 
signing, engineering and molding personnel are completely 
familiar with all molding compounds, know how and when 
to use them, and the best way to mold each one. 

For these reasons the Connecticut Electric, a Division 
of Great American Industries, Inc., selected us to precision 
mold this telephone handset. Material used was a phenolic 
plastic. Why not pick up your handset now and tell us your 
problem? “Plastics are Right if they’re Molded by 
Northern". 


Yleithern INDUSTRIAL CHEMICAL CO. 


39 Years of Plastic Molding Experience 


11 ELKINS STREET, SO. BOSTON, MASS. SO. 8-4240 
BRANCH OFFICES 
441 Lexington Ave. P.O. Box 476 P.O. Box 5604 
New York, N. Y. Rochester 2, N. Y. Phila. 29, Pa. 
Tel. Vanderbilt 6-1684 Tel. Charlotte 3270 Tel. Victor 8679 


N 
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Y-TEN-S 
4 E EXACTING | A Bronze as Strong as Nickel Steel L B R 0 N Z E 
E. SPECIFICATIONS meta PIPES 


à e f; i à for N. Y. Board of Water 
M - dern — SE — — Supply . . . Weight: 32,000 
chinery and effi- xe oom Ibs. 


cient’ factory — d y: . Tensile 90,000 Ibs. p.s.i.— 
methods. skilled y N M" ond tests called for 125 


. Ibs. hydrostatic, to be held 
workmen insure MÜW for 30 minutes 


p— * made . ! Their engineers specified 
gears to the most "n EX on Aluminum Manganese 


exacting specifi- 
cations. Individ- 
ual production of 
each order. 


Bronze equivalent to our 
Hy-ten-s! Bronze No. 3, on 
account of its great 
strength 


We can meet your require- 
ments for: great strength; 


"Y ` 3) corrosion and erosion re- 
All metals and ' ; sistance; hardness and 


visits: toughness;  pressure-tight 
non-metallics. ness; frictional weor and 
fatigue resistance. 


DIEFENDORF GEAR — Send for 4é-poge "tex 


book" on Bronze Casting 


CORPORATION — MEM mel em 


Cet your Business 
Syracuse 1, N. Y 3 s when requesting it 
s V. V. 


AF AMERICAN MANGANESE BRONZE 


COMPANY 


4705 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
PITTSBURGH, PA. 39 YEARS' EXPERIENCE 
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Plastics where plastics belong It is a combination of chemical, electrical, physical, and mechan- 
ical propertieswhich makes Synthane laminated plastics valuable 
in so many applications. Synthane is moisture and corrosion 
resistant, easily machined and weighs only about half as much 
as aluminum. One of the best electrical insulators known, 
Synthane is hard, dense, strong and has excellent anti-frictional 
qualities. Synthane is also the set plastic . . . not affected by 
wide variations in temperature. 
Among the more domestic occupations of our type of 
plastics are these bushings used in Dormeyer Food Mixers. 










—————— 


r electrical insulation, wear resistance and mechanical strength. 





The brush holder bushings (above) utilize Synthane’s out- 
standing electrical qualities —high dielectric strength, low 





moisture absorption, high dielectric constant — to insulate the 


4 brush mechanism. In addition, Synthane's unusual mechanical 
e- E strength helps them render long and useful service without 
d o á 

a. need of replacement. These and other hard-working properties 
nd 


also fit Synthane for use in fans, refrigerators, washing 
= machines, vacuum cleaners, ironers, sewing machines and 
many other electrical appliances. 
If there’s a use for Synthane in your product, let us help 
you with design, materials or completely fabricated parts. 
Write for your free copy of our complete catalog of Synthane 


plastics today ! Synthane Corporation, 3 River Road, Oaks, Pa. 





SYNTH ANE where Synthane belongs 


DESIGN e MATERIALS * FABRICATION © SHEETS e RODS « TUBES 
FABRICATED PARTS +e MOLDED-MACERATED * MOLDED-LAMINATED 













STUMPED? 


By a material problem? 
PLAN WITH PLASTICS 


A 


i SEND FOR THIS COMPLETE CATALOG 





corrosion RESIST ant 










TANT , 
RESIS Je t e 





ABRASION 










SIS TANT i 
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MAL STRONG 
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EXCELLENT ELECTRICAL Ww 
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king 


* a 


els, A 
THIS COUPON BRINGS YOUR COPY jim 


SYNTHANE CORPORATION, 3 RIVER ROAD, OAKS, PA 


Please send me without obligation à complete « atalog of Svnthane 


C it^ - " foni O——  — 
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—————— he 


ene 


et engine components are made hetter and faster.. 


jet engine manufacture, important 
rking parts must be made from high- 
at-resistant stainless steels. Design- 
» “thinking in circles” about the 
rious ring-shaped components, have 
lled on the specialized experience of 


Division in 


esser Manufacturing 
aking circular parts from high alloy 


els. As a result, these parts are being 


livered quickly and are meeting the 


id standards imposed. 


Ihe Dresser method consists of tak- 


RESSER MANUFACTURING DIVISION, 79 FISHER 


DRESSER 


UNE OF THE DRESSER INDUSTRIES 


Be nnd 


ing rectangular bar stock and forming 
and flash-welding it to accurate dimen- 
sions. As designs evolve and reach stabil- 
itv, the full economy of this method 
can be realized by using special mill 
roll to provide Cross sections approx- 
imating those of the finished product. 

In a typical instance, this method 
reduced raw material consumption by 
66°, on a stainless steel ring with a 
tricky cross section, and similarly cut 


the machining time required for the ring. 
AVENUE, 


BRADFORD, PENNSYLVANIA 


It may be that Dresser’s 65 vears’ 


experience with such problems can help 
you make your products better, faster, 
cheaper or lighter through “thinking in 
circles”. Our engineers will gladly pre- 
pare preliminary recommendations and 
estimates for vou at no obligation. 
Please include a sketch or blueprint 


and give estimate of quantity required, 


HOW 
THINKING IN CIRCLES” 
SAVES YOU MONEY... 


with stock of 
the desired cross section ... 
and flash-welds it 
under rigid control 
Expands it to accurate 
size 


Dresser starts 


Forms 
Leaving vou 


little or no finishing 
to do. 





Are You Paying To 
Much for Precision: 


Here is an instrument so advanced in accuracy and convenience 
that it opens new possibilities for optical projection. com- 
parison in parts inspection and tool and gage measurement. 
Developed by one of America's most respected builders of 
scientific optical instruments, the AO Comparator offers many 
long-sought features: 


The basic AO Compara- 

tor speeds inspection of : á i i 
parts on the production Uniform Magnification Without 
line. For mounting on a Distortion 

bench, itis available with- for unequalled measuring 

out the portable base. accuracy. 


For further information, Greatly Increased Illumination 


write Dept. L 164 valuable advantage at all 
magnifications. 


Coated Precision Optics 
for crisp definition, brilliant 
image contrast. 


Cool, Sturdy Lamphouse 
Forced ventilation throws 
heat down away from 
operator. 

Choice of Magnifications 
Objectives quickly 
interchangeable without 
adjustment. 


Mirror—Factory 
Positioned 

No adjustments needed. 
Bulb—High Intensity, 
Prefocused and 


Precentered, 
changed without 
adjustment. 


Light Weight Cast 


Aluminum 
Easily moved on 
retractable casters. 


Eflicient Work Table 
Rapid fingertip focusing, 
with 4° vertical travel. 


American V Optical 
Scientific l —— Division 
Buffalo 15, New York 


= 


Manuacturers cf the SPENCER — /evctfre Invrumen; 


What makes one man 
worth $40,000 — an- 
other only $4,0007... 
this book tells... 


HOW TO  - 
CULTIVATE YOUR | 
TOP EXECUTIVE | 
QUALITIES . . . 


—and win success faster in 
the upper brackets 


TOP EXECUTIVES aren't born. They're made 
Self-made mostly Though they rise along 
different routes, the steps to their success ar 
similar. They follow a definite course of actio 

.. and arrive at the top as planned. Now 
here is a practical, inspiring book which brings 
you this amazing success formula. It outlines 
a specific, detailed plan for cultivating the 
qualities which mark the top-flight busines 
leader today—illuminating each point with in 
timate, on-the-job studies of currently out 
standing executives 


DEVELOPING YOUR 
EXECUTIVE ABILITY 


By Howard Smith, Personnel Consult- 
ant, Noted Lecturer, and Instructor 
with Dale Carnegie Institute. 225 pages 


5% x 8, $3.00. 


l'his book provides a blueprint that shows how 
you can win executive success, Showing tha 
executive genius is not a quality one is bor 
with, but the result of concentrated effor 
along the right lines, the book tells how tc 
direct the same efforts and thinking which} 
you already expend daily toward the definite] 
goal of improving your executive ability 
Packed with helpful pointers it tells how th 
up-and-coming executive can make the mosii 
of his capabilities, grow in executive stature 
and rapidly qualify for the upper brackeB 
responsibilities and rewards 


Some facts this book gives you: 
how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
it ways to put over your personality 

24 quideposts to productive thinking 

I! aids for making decisions 

it steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructions 
how to talk to groups effectively 

how to handle responsibility 

how to give yourself publicity 


YS' FREE EXAMINATION 


o 
J 


McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 18 


Send m» Smith's Developing Your Executive Ability 

f 10 days’ examination on approval. In 10 days 

I will send $3.00, plus few cents postage, or return 
k postpaid (Postage paid on cash orders 


Z. 


Address 


ty and State 
Company 


Position FPE-11 48 
($3.50 in Canada; order from McGraw-Ilill Co. of 
Canada Ltd., 12 Richmond St. E., Toronto 1) 
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rae NEW 


LOMBARD 
TRANSMISSION 





... for applications requiring 
infinite variation in speeds 


The Lombard Variable Speed Trans- 
mission lends itself to a wide range 


By incorporating the Lombard Variable Speed Reducer as an 


i i t, it is possible to provide a wide of applications. It is available in 
— ponte — À Ma e h units from 2 to 15 H.P. Full details 
range of easily controlled useful speeds. Design is such that availabie on request. 


a speed range of greater than 20 to | can be obtained with 
a minimum speed approximating zero. 
Power is transmitted in a straight line from input to output 


shafts, thereby assuring convenient application. A planetary SEND FOR 
speed reducing unit combined with the output shaft and 
mounted in a steel cage provides great rigidity and assures NEW CATALOGUE 


perfect alignment of gearing. All gears are enclosed and 


run in oil. 


LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 








OF NEW IMPROVED B-Line 









A white wo 
ol rope oil 
SLEEVE-BEARINGS around the spool-type — —— 
times. The oil is ring hub several 







held in Suspension and 
through the oil pick-up 
avy bronze bushing. Oil 


fed to the shaft 
window in the he 





in the Oversize re 














@ 50% MORE OIL CAPACITY 








wick not making 
“Wrap around’ : 








@ MINIMIZES “INACTIVE” OIL 

@ CIRCULAR-FLOW LUBRICATION 
€ ACCESSIBLE OILER 

B-LINE is 
provements. When «c motor im- 


lectin 

gam 

your application — otor for 
motor ' dont just buy a 











PS aO c 
and ball-bearin 


cation in industr 


omplete line of sleeve 
9 motors for every appli- 
y on the farm 






or call your loc I 
sentative for further inf 9! B-LINE repre. 






ormation., 





B-Line 


MOTORS 





THE BROWN-BROCKMEYER CO. 
DAYTON IUO, 
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Advanced manufacturing techniques at CMH permit 
the fabrication of a wide variety of stainless steel bellows 
and bellows assemblies as standard production items. 
This permits a high degree of uniformity that can mean 
lower ultimate cost to you and improve your product 
performance. 
| Corrosion resistant CMH Stainless Steel Bellows are 
| unaffected by high or low temperatures. When necessary, 
| multiple ply construction provides additional strength. 

Uni-metal assemblies avoid problems of bi-metal types. 


“FLEXON” iden- — 





*the science of FLEXONICS ...“the controlled bending 






tifos CMH prod- =: of thin metals for use under varying conditions of temper 
ucts, which have = : : » lA 
served industry — ature, pressure, vibration and corrosion ...is exemplified 
for more than 45 »y — in the bosic products of Chicogo Metal Hose Corporation 
years. 





STAINLESS 


STEEL 
CHICAGO METAL 
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The corrugations of 
CMH Stainless Steel 
Bellows are formed by an 
advanced process that 
minimizes internal stress- 
es which are normally set 
up in the metal during 
fabrication. Load stresses 
are evenly distributed 
through the metal by 
FLEXONICALLY* engi- 
neered curvature of cor- 
rugations. Here is your 
assurance of long, de- 
pendable life. 


Write today for complete information on 


CMH Stainless Steel Bellows. 


ELLOWS 


HOSE CORPORATION 


MAYWOOD, ILLINOIS + Plants at Maywood, Elgin and Rock Falls, Illinois 
In Canada—CANADIAN METAL HOSE CO., LTD., Brampton, Ontario 





N 
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For the complete 


AUTOMATIC LAUNDRY 
Rotertshaw Electric Thermostats 


«EU S * 


Sturdy, dependable Robertshaw Thermostats 
are operated by a mechanical, over - center, 
snap - action, make - and - break mechanism ac- 
tuated by a hydraulic element with quick 
response to small temperature fluctuations. 
Action is instantaneous, positive, powerful 
and non - fatiguing. 

Built to withstand severe and continuous 
usage. Contacts and bridges are fine silver. 
Levers and supports are case hardened steel. 
Diaphragm is stainless steel, electrically 
welded. Body is pressed steel insulated with 
bakelite. 

Robertshaw Thermostats installed on Auto- 
matic Laundry Equipment tell your customers 
you use the very best. 


are designed RIGHT 
to perform RIGHT 


Electrical engineering skill and years of ‘know-how’ 
are behind IX-C Motors, to assure power, smooth 
operation and all-round trouble-free performance. 
hese units . . . in fractional horsepower ratings and 
in several higher ratings at higher speeds . . . are 
built for continuous, cool operation. The ball bear- 
ing motors have the bearings sealed against dirt and 


grit for maximum service with minimum attention. ing no mechanical timer. Double 


D-1 — Double-pole, single-throw, di- 


Ratings to !^» HP are supplied in either sleeve or 
ball bearings and either rigid or resilient mounted. 
To specify 'K-C' Motors is to motorize with con- 
fidence that your equipment will be amply powered 


for long-liv ed service. 


KINGSTON-CONLEY 


Division of The Hoover Company 
86 BROOK AVENUE 
NORTH PLAINFIELD, N. J. 


rect acting for Automatic Laundry 
Machines, Driers and Automatic 
Water Heaters (immersion and sur- 
face types). 

Also available in double and single 
pole models, reverse acting for run- 
ning and signalling when tempera- 
ture goes too high. 

H-15- Compact thermostat for com- 


plete control of clothes driers requir- 


pole in the heating circuit and single 
pole on motor circuit. Combines 
operations previously done by sev- 
eral units. 

B-10 — A compact, dependable, hy- 
draulic, single pole, slow, make-and- 
break Thermostat for $mall water 
heaters, driers and ironers. (Rating 
20A 125V or 15A 250V a.c.) 


Write for Full Information 
In home and industry EVERYTHING'S UNDER CONTROL 


(tU 


Controls V Company 


WWW ROBERTSHAW THERMOSTAT DIVISION 
a YOUNGWOOD, PENNSYLVANIA 
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Insert the rivets in the drilled 
holes. With the gun, pull through 
the rivet stem and expand the 
rivet in the materials to be 
fastened. 


Cherry 
Blind 
Rivets 


EUMINATES BOTTLENECKS No reason to worry about fasten- 
ing problems with bends, tubes, or tight angles. Cherry 
Rivets conform as well to curved surfaces as to flat sur- 
faces. Highly adaptable to production-type assembly work 
in many fields — marine, metal sign construction, etc. 


COMPARABLE TO SOLID RIVETS Cherry Rivets have shear 
values comparable to solid rivets . . . They're much easier 
fo use any time, anywhere. Only one man is needed... 
There's no "bucking" with Cherry Rivets. 


Monel. Standard rivets come in five diameters and 
vo head styles. There is a wide range of grip lengths. 
:ecial heads, diameters, grip lengths, and alloys can 

made to order. Write today for further information. 

Address Department K-106, Cherry Rivet Company, 231 
nston Street, Los Angeles 13, California. 


FERRY RIVETS ARE APPROVED BY CIVIL AERONAUTICS AUTHORITY AND UNDERWRITERS’ LABORATORIES, 
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Cherry Rivet fastening technique helps keep this 
floor furnace assembly line in steady production. 


MAKE THE HARD JOBS EASY 


VIBRATION-RESISTANT Cherry Rivets have excellent 

hole filling qualities and high clinching action 

between the shank of the rivet and the materials 
fastened. This gives Cherry riveted joints exceptional re- 
sistance to vibrational stresses. 


TAMPER-PROOF The tamper-proof qualities of Cherry Rivets 
add to their proved dependability. With the proper tools, 
however, a service representative can easily remove and 
replace Cherry Rivets without any change in the excellent 
appearance of the product. 


CHERRY RIVETS. THEIR MANUFACT S. PATENTS ISSUED & PENDIN 


INC. 





the pigskins hurtling down the field to a goal has "the extra 
| u something that spells top performance.” 
V U tmas For outstanding service in every rectifier application specify Seletron Selenium 
Rectifiers. They have the “extra something” that spells top performance.” 
From the large power stacks to the miniature units for radio and television, 
Seletron uniformity, precision methods of manufacture, insures user satisfaction 
Efficient—dependable, durable under the severest service conditions 
In addition to the power stacks illustrated Sele- Furnished in a wide variety of voltages and currents to meet the individual require- 
tron Selenium Rectifiers are furnished in small mente i 
sizes. Specify SELETRON SELENIUM RECTI- Write today for catalog. Address Dept., PS-11 


FIERS FOR RADIO AND TELEVISION APPLICA- 
TIONS. SELETRON DIVISION 


NUMBER SLI SM! SPI SRI SQI RADIO RECEPTOR CO..Ine. 


Current Rating 75 ma. 100 ma. 150 ma. 200 ma. 250 ma Since 1922 in Radio and Electronics 


Plate Height E l 1 3/16” Vu y SyE" 
Pete Width. 0/8" — 0" ABa” aA” ra 251 W. 19th $t. * New York 11, N. Y. 


| Ut m: 
f gelei TT HE football star who eludes the players of the rival team and sends 
MT 


Reprints Available! 


EXPERIMENTAL STRESS 
ANALYSIS SYMPOSIUM ALL SHAPES 


A 16-page insert, featuring histories of ROEHR PRODUCTS CO. 


ALL KINDS 


applications of experimental stress analysis 


131 EAST 19™ STREET 
NEW YORK CITY 


methods which resulted in design improve- 
ments, appeared in the December 1946 issue 
of Product Engineering. 


For those who would like copies of this insert 


for distribution among their technical staffs, Nis USS 

a limited supply of reprints is available at x SS 
—2 

15c each. 


PRODUCTI DROP-FORGINGS 
SNGUMAARING ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


330 WEST 42ND ST. Write for Free Forging Dota Folder . . . Helpful. Informative 
NEW YORK 18. N. Y J. H. WILLIAMS & CO., "The Drop-Forging People’ BUFFALO 7, N.Y 
’ us P 
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This Thermo-Blo air cooling unit at- 
taches to Linotype machines for the 
cooling of hot type molds. Manufac- 
tured by Mergenthaler Linotype 
Company, Brooklyn, N.Y. 


SIMPLIFIES 
INSTALLATION 


for this cooler of hot Linotype molds 


The requirements indicated flexible metal 
hose: to carry up to 200 cubic feet of air a minute 
to hot Linotype molds... must be rugged, fool- 
proof, quick to install... flexibility needed to coun- 
teract vibration, simplify alignment. 


And American Flexible Metal Hose it was. 
For this particular application—the Mergenthaler 
Thermo-Blo air cooling unit for Linotype ma- 
chines—American selected Type VAC Interlocked 
Flexible Steel Hose with asbestos-packed joints. 
The complete assembly is supplied with end fit- 
tings attached — designed by American from fitting 
to fitting at no extra cost. 
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FLEXIBLE 
METAL HOSE 


SPECIAL DESIGN...NO CHARGE 


Bring your connector problems to American. It 
doesn't matter whether they involve carrying 
water, steam, oil, other liquids, semi-solids, gases 

or problems of misalignment, vibration, piping 
in cramped spaces, connecting moving parts. ( You 
may even require a flexible connector of a special, 
rectangular shape.) An American flexible con- 
nector may be your answer. Remember, there's no 
charge for special design, and your connector can 
be furnished as a complete, ready to install assem 
bly. Write for literature. 


48 


ANACONDA 


Cit 


METAL HOSE 


UB 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


Distributed in Canada by 
THE CANADIAN-FAIRBANKS MORSE COMPANY, LIMITED 
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dust . . dirt . . but 
No SWITCHING TROUBLES 


— 
Li 


E 
- 


"HONEYWELL = 


MERCURY SWITCH 


Remember these 


ADVANTAGES 


Ease of Actuation balanced, 
and light in weight, Con-tac-tors 
operate with little energy. 


Positive Contact... Honeywell 
switches are sealed against dust, 
gases, corrosion. No danger of 
arcing or fouled points 


Long Life. . fewer moving parts, 
simplified assembly means de 
pendable, economical operation 


Variety of Types. . means wide 
range of applications, increased 
design opportunities 


A typical switching problem solved with a Honeywell Mercury Switch. The 
Electro-Pointer electric pencil sharpener needs switching unaffected by dust and dirt. 
Ease of actuation is another requirement because one of the Electro-Pointer’s advan- 
tages is simple, speedy operation. And the need for freedom frbm mechanical failure 


is obvious with any switch that may be subject to continuou$ operation. 


On every count, the Honeywell Mercury Switch provides a direct, practical answer. 
Fouled points cannot occur, because contact is made within a vapor-proof glass tube. 
Low angle operation—some Honeywell switches are actuated by a tilt of less than 
one degree—requires but a pencil point touch. And with fewer moving parts, no 
complicated mechanisms or assemblies, dependable, trouble-free performance is 


assured. 


For your switching needs, Honeywell Mercury Switches may offer greater latitude 
in design, improved performance or greater economy. Write for the Mercury Switch 


catalog or the services of a Honeywell-Brown engineer. 


THE BROWN INSTRUMENT CO., 4459 WAYNE AVE., PHILADELPHIA 44, PA. 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in primetpal cittes of the l d States, Canada and 


FOR BETTER PRODUCTS 


os lar aT 
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LET CHASE CONTROL YOUR TEMPER! 








EL pd c PME NE ELI E Chase supply you with copper-alloy wire of 
fer your convenience, such fine temper that there’s no opportunity for 
he ene 22 Giles you to lose your over the prospect of a distorted 
copper alloys in wire product. Uniformity of temper in different directions 
form regularly pro- largely determines whether wire being headed, ex- 

BZ duced by Chase. truded or otherwise plastically formed will flow uni- 
| COPPER-ALLOY WIRE formly and avoid giving you a badly formed product. 


| . | — — Wire produced in the Chase mills undergoes a 
Insist on clean, bright wire with perfect "cast 


. the characteristic of uncoiling uniformly series of severe tests to assure this precise adjustment 
| and without twist...for a perfect product of temper and control of grain size — plus uniform 
every time. Let Chase control your temper surface texture and color, accuracy of dimensions, 


with the finest in wire and service! complete freedom from physical defects. For the best, 


go to the best possible source...call Chase today! 


hase S Whe Malton’ Headguarlers for 


BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 









. handiest way to buy brass 


i THIS I$ THE CHASE NETWORK . 


TT ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
LLL NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY  (tindicates Sales Office Only) 
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Help your shop stablize profits—In. A . 
crease your own worth—by learning p" 
W p 


r 


How to estimate the time " 


any machining E 
job will take 





on-the-job help vou 
need to make qui 

reliable estimates of 
the time it takes to 
do the different ma 
chining operations in 
any machine-shop 

large or small 
Whether a job in 
volves drilling, bor 
ing, tapping, thread 
ing, grinding 01 
any of the scores of 
other operations 

this handy manual 
tells you exactly 
what to consider in 
stimating job-time 
It covers every step 


^ * -from setting up Examine For 
This brick mold the job, to tearing it 10 DAYS FREE 
dumme. down-—giving reason 
ble time values for 


1 e each, based on actual a 
won’t lose face in a hurry! experience, "fie various non-machining operation 


vhich enter into the cost of any job are also given, 

Instructions are provided for the use of several 

ethods of estimating specific jobs on each type of 

M?! DS of hard steel and iron were rubbed Choose from hundreds of low-cost chine in use today 
1 the wrong way by coarse, abrasive brick. 


Excessive wear meant frequent replacement 
f} 


of brick-mold faces—and costs showed it! You'l find a standard to suit your need 
among  Carboloys huge, comprehensive " 
Now? Now Carboloy Hard Metal faces are — * 
4 stocks—it's almost a certainty. Carboloy's 
sed on the molds—and this miracle metal ET A 
economical standards are fighting wear on 


s outwearing the old molds man) times. many fronts. For example FSTIMATING 
Surprising? Not to us, or to anyone who's 
worked with this hardest metal made b) BY W. A. NORDHOFF 
Carboloy Douglas Aircraft Company 


standards 


SH 1 istratt 
some machine or product 
} indr 
EOE R hundred This book sets down the principles of machine-shop esti 
iting so clearly and concisely that you can put them t 
mediately. It teaches you step-by-step how to est 
the time it takes to manufacture specific machine 
! ; parts, Classifying every fabrication job into matchining 
loy ( emented ( arbid > ael oped ind handling operations It supplies self-explanatory 
, break-downs of all the elements of each operation and 
Here's an item as handy as a screwdriver gives the time value established for each. These time val 
to have around! Keep a supply of these ies are usually presented in decimal minutes and are car | 
unground solid Carboloy rods where vou d out to three places, In addition the book si — 
bring you lower costs can use them in a hurry—for length gauges, — ee "- —— — Sen * — IKost: 
1 : flat drills, locating pins, all sorts of place viables and constants, and ie ypical p oblems = E } 
'O0sted production ; pea " places you in making your own estimates accurately and speedily 
and use 186 illuminating charts, diagrams, tables and photograph 
are ipplied to illustrate the topics discussed. 
Extreme hardness 


ht wear 


hese qualities Can go to work for you 


nt wear, and 


High abrasion resistance You'll never dig a 
fork into this waf- 


fle! A gauge anvil i t tad 

. >. o . ` : ` oring surface grinding 

High modulus of elasticity of € d i Ce- unterboring countersinking 
ae . menteg Carbide t drilling center drilling 
icien , : 

Low coefficient of expansion ud m MaMcuiEE facing reaming 

High m i instrumer . ib milling metal slitting 

gh compressive strength instrument brings traddle milling screw slotting 


rang milling and scores of other 


Rem 


. Tells you how to make estimates on such operations as 
Extreme density 


Corrosion resistance real savings by re- 
ducing the number 
heck these points! Look Over your methods o1 rejects due to 


p SSCS SSSR EEGs eee eee 
faulty inspection « 


l ight equipment. à : McGraw-Hill Book Co., Inc To sce it 10 days 
e too high. Better yet, call in a Carboloy 330 W. 42nd St., NYC 18 FREE 


é Send me Nordhoff’s MA Mail Coupon 
engineer—let 575 seek out the spots where CHINE-SHOP ESTIMATING 


Carboloy Hard Metal can bring you real CARBOLOY COMPANY, INC. Aa o an EON 


approval. In 10 days I will send $6.00, plus few 
1 


postage, or return book postpaid Postage paid on 
11105 E. 8 Mile Road, Detroit 32, Michigan — orar e p 


CARBOLOY. 


CEMENTED CARBIDE 


HARD METAL 


TO REDUCE WEAR ON MACHINES 
AND PRODUCT PARTS 


; i 
materials for places where wear m 


savings. 


12 Richmond Street E., Toronto I 
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M | A leading fabricator of deep drawn 







o articles reports a steel loss of only 
His per cent in the manufacture of 
these soft drink dispensers from 


> §Micro-Rold stainless steel. 


ICT O old STAINLESS STEEL 


provides the utmost in fabricating economy 


mt 


ined 
















* You'll find, just as did that shrewd little 

ra Scot, Sandy McBuyer, that your total fabricating Micro- Rold 
s# [tosts go down when you use Micro-Rold stainless sheet SPECIFICATIONS 
wp and strip steel. Here's why: Sheets 


.078 to .010 inch in 2-B, 2-D, No. 1 finish 
.093 to .015 inch in No. 4 and No. 7 finish 


„(Remarkable Uniformity of Gauge 
Precisely processed, Micro-Rold stainless is held to exception- 
ally close tolerances throughout entire length and width. These 
tolerances, as low as 3 per cent of specified thickness, mean 
less waste and spoilage. 


EN! 
Strip 
.078 to .010 inch in No. 2 and No. 1 firish 


Types 
301, 302, 304, 321 and 347 


Tempers 
.078 to .010 inch in 14, %, % and full hard 


— Excellence of Surface 
ys 


| Micro-Rold surfaces are dense, clean, smooth and even. Polish- 
ing costs are substantially reduced in addition to improved 
yields. Nicks, scars and thin spots are minimized when you 


use Micro-Rold. 
Cut Your Fabricating Costs. Specify Micro- Rold 


WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA 


Temper Grades 
301 and 302 








l ENGINEERING NOVEMBER, 1948 362A 





SPECIAL HANDLE-ING 


HROUGH skillful tooling, the maki 


handles has become a single step, teed and torn 


, 1 
proposition at Wickwire. It isn t the easiest — nor th« 


ost difhicult of the thousands of wire forms which 


1 I 
our four-slide machines turn out by the millions 


But, in this instance as in many others, skilled cratts 


manship and 


ingenuity reduced forming operations 
to automatic machine production and thus cut costs 
And cost is a prime factor in the manufacture of 
household utensils and novelties 

[here is no book of rules to follow in making wire 


forms. The time and money-saving short cuts and 


v of tea kettle 


improvisations which Wickwire customers enjoy arc 
the result of long experience Many Of Our toolmakei 5 
have been with us for over a quarter of a century. 
Find out for yourself how well Wickwire can meet 
us send 


Wires 


your service 


your requirements Let you Our free DOOK, 


Springs and Formed Remember too, that 


Our engineers are atl In designing any 
conceivable type of spring or wire form. For a copy 
of our free book; for engineering help; or for quota 
tions, write Spring Department, Wickwire Spencer 
Steel Division of C. F. New Bond 


Worcester 6, Massachusetts. 


& L, 2 street 


A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION + THE COLORADO FUEL AND IRON CORPORATION 


SPRING SALES OFFICE & PLANT 


2 New Bond St., Worcester 6, Mass. * EXECUTIVE OFFICE— 500 Fifth Ave., N. Y. 18, N.Y. 


SALES OFFICES — Boston*Buffalo* Chicago*Denver*NewYork*PACIFIC COAST— The California WireCloth Corp., Oakland 6,Cal. SS : 


Other quality Wickwire Spencer Products include: Wire, Wire Rope, Metal Conveyor Belts, Chain Link Fence, Industria 


Wire 


Cloth, Poultry Netting, Hardware Cloth, Insect Wire Screening, Welded Wire Fabric for concrete reinforcement 
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leeve Bearings are free 
from complication. Requiring 
no shaft shoulders, no threaded 
shaft, no locknuts, they present 
the ultimate in straightforward 
trouble-free design. The 
Bunting Cast Bronze Sleeve 
Bearing is the popular leader 
in its field. Consult the Bunt- 
ing Engineers. The Bunting 
Brass & Bronze Company, 
Toledo 9, Ohio. Branches in 


principal cities. 





" 
carm 
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BRONZE BEARINGS 


BUSHINGS 





PRECISION BRONZE BARS 





T 
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Barco Flexible Joints 
provide labor savings 


Un Evo e T TI TOTAL 


and euard against breakdowns 


in fluid lines 


In every branch of industry and transpor- 
tation, you will find fluid lines equipped 
with Barco Flexible Joints. This is a 33-year- 
old record for Barco. For more complete 
engineering information, write to Barco 
Manufacturing Company, 1827 W innemac 
Avenue, Chicago 40, Illinois. In Canada: 


The Holden Co., Ltd., Montreal, Canada. 


ft = 
A" 


if 


Not just a swivel joint 
FLEXIBLE JO | TS but a combination of 
i a swivel and ball joint 
: 2 FE i with rotary motion and 
S : € P 2 E A responsirc morement 
E 5 1 


FREE ENTERPRISE —THE CORNERSTONE OF AMERICAN PROSPERITY " o RAT n 


i mee 
— J — — — NR Y 
- sono c aie - vs TA se 
p) IE | iile. T oes 


| LN 
» E x 


“MOVE IN EVERY DIRECTION” 


Propuct ENGINEERING NovrwnrR, 1948 





ASBESTOS CANNOT CARBONIZE 





...USED EXCLUSIVELY IN U.S. MOTORS 


INCOMBUSTIBLE NATURAL FIBRE 


Asbestos is a fibrous mineral that has not changed in 
character for ages. It is the only known natural fibre that 
is absolutely incombustible. Asbestos is the protecting 
clement in U. S. motor windings providing better heat 
resisting insulation 


CARBONIZING RESISTED 


Life of a motor is proportional to the life of the insula 
tion protecting the windings. If the insulation is changed 
hemically and physically by carbonization it ceases to 
be an insulation and the windings are threatened 


ASBESTOS INSULATION PROLONGS MOTOR LIFE 


The advanced U. S. Motor method of using asbestos as 
the protecting element infinitely increases motor life 
and the danger of breakdown is minimized. The asbestic 


process is developed to give longer service without loss 


of motor etficiency. 





GREATER HEAT CONDUCTIVITY 


Asbestos is the greatest of all pliable, heat-resisting 
materials because it will not carbonize. The asbestos 
can be folded and worked into the windings, and con 


trary to Common belief, it transmits heat away from the 


inside of the motor faster than ordinary elements 


EXCLUSIVE U. S. DEVELOPMENT 


U. S. Motors was the first to ado rt asbestos insulation, 
I 


pioneering a field that required research 


and levelop 
ment in the processing of asbestos fibers to make a suit 
able insulation for electric motors. Asbestos Protection 


is another exclusive U. S. development 


ADDITIONAL PROTECTION 


[he impregnating compound, Asbestosite, is an addi 
tional safeguard found only in U. S. Motors. Asbestosite 
is fine powdered asbestos held in colloidal suspension 
with volatile diluents. It is hardened by baking, form- 
ing a hard insulation coating that assures long motor life. 


U.S. MOTORS 


See next page 








Type SC —Horizontal 


U.S. UNICLOSED MOTOR, 


WEATHERPROOF—FULLY STREAMLINED—': TO 500 HORSEPOWER 


of a motor 


malized Castings maintain accuracy and freedom 


treamlined weatl bearing stresses. The l 


rom 
ierproof hous S. Uniclosed Motor is noted for 
offers protection against its cool, quiet operation. It is available in sizes you need 
sbestos protected 


in horizontal and vertical types: also with Unimount 
brackets to fit 


u 


ally inde 


irectly upon your machines to save space 
Nor and belts. Ratings range from ! , to 500 h.p. 






The QUALITY LINE of Power 


| IT 
VARIDRIVE MOTORS... ... . . . for infinite speeds / 
us 
SYNCROGEAR MOTORS . . . . . . . . AUJA 


for multiplied power 
VERTICLOSED MOTORS . . . 


F . . for deep well pumping à 

UNICLOSED MOTORS . . . . . . Horizontal and Vertical U. $. AO TORS 

UNIMOUNT MOTORS . . . . e Horizontal and Vertical T 

TOTALLY-ENCLOSED MOTORS for bazardous services 
AUTOSTART Bu/fers 


U.S. ELECTRICA 
N eR NN . 


L MOTORS Inc. 


PACIFIC LOS ANGELES 4, CALIF, 
Di ton , New Y 


rork 6, Philadelphia 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 





develops chatter-free 
c€ROTOrR hydraulic relief valve 


It's here—a new Gerotor relief valve that makes 
chatter a thing of the past! Improved design 
throughout (see details below) assures highest 
efficiency. Coupled with Gerotor control valves, 
cylinders, motors or pump units, this Gerotor 
relief valve protects hydraulic systems against 
pressure overloads. 


Spring guide (available with "O" ring seal when valve 
incorporates hand-wheel adjustment). 


Spring (available in two sizes, for 50-300 and 50- 
1500 p.s.i.). 


Spring chamber external-drain port, normally 
plugged; connected to tank when used as sequence 


valve. 


Spring chamber internal-drain port, normally open; 


plugged when used as sequence valve. 


Gauge port (not shown) provided for on side opposite 


exhaust port. 
Hardened, ground and lapped plunger. 


One diameter bore permits accurate fitting of valve 


plunger. 

Oil channel. 

Pressure adjusting screw. 

Self-sealing locknut design eliminates lost valve caps. 


Piston stop (not shown) incorporated when ordered for 


sequence valve service. 
Large piston bearing surface. 


Exhaust port 90° turned in relation to pressure line 


Large diameter plunger, with full area exposed, 


permits close differential operating characteristics. 


Pressure ports permit in-line piping arrangement. 


Dash pot provides CHATTER-PROOF service. 


c€ROTOR 
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Write for Catalog Section 201 
GEROTOR MAY CORPORATION, BALTIMORE 3, MARYLAND 












Good News 
rrom BOSTON! | 








“Something new has been added to Boston Gear’s 
famous line of Ratiomotors and Reductors. Meet 
‘TAN’ ...the speed reducer that's as modern as 
tomorrow ... brand new design... most advanced 
engineering features on the market!" 










Get these five big advantages— 





* Higher Power Rating... heavier gearing and larger shafts 
permit greater loads. 






* Greater Ruggedness . .. worm is integral with its shaft for 
increased strength and reduction in number of parts. 






* Better Heat Dissipation ... one piece, streamlined housing 
results in cooler running . . . longer life. 







* Improved Oil Seals . . . leakage minimized with low-friction 
seals. 






è New Vent Valve... new combination oil filler plug and vent 
valve permits unit to breathe" . . . keeps out dust and dirt. 






Except for shaft sizes, the new “TAN” Reductor is com- 
pletely interchangeable with the present “TAN” unit 
which it replaces. Has same shaft centers and mounting 
dimensions. 


NOW! Immediate 
Delivery ... From Stock 





























“Yes, you can buy most popular 
types of Boston Reductors right 
off the shelf — just order genuine 
high-quality Boston Reductors 
by catalog number. Send for free 
bulletin on new “TAN” Reduc- 
tor ask for Catalog #54 on the 
complete Boston line “including 
Ratiomotors and Reductors.”’ 


FREE Get This Bulletin On 
New BOSTON “TAN” Reductor! 


DES Lo uoc MN — 





Address 
City Zone State 
Check here for free copy of Boston Gear's complete Catalog 754. 
BOSTON GEAR WORKS 
80 Hayward Street, Quincy 71, Mass. 


One of the world's most complete lines. 72 Distributors in major cities. 





Here's the complete line of Boston 
Ratiomotors & Reductors— 16 different 
types to select from! 
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FOUNDATION CREAM on Galvanized Steel! 


This is the foundation for paint you'll find on every 
sheet of Armco Galvanized Paintcrip steel. It’s the 
Bonderized surface that gives you these profit-and-sales 
advantages for your painted products and equipment: 

Lower finishing costs, longer lasting and more attrac- 


tive products, and more satisfied customers. 


A Complete “Insulation” 


When you use ARMCO PaAINTGRIP as a base metal your 
products are ready for immediate painting; in service 
the Bonderized surface keeps paint from peeling and 
flaking before its time. The reason is, this complete in- 
sulation gives zinc no chance to dry out the oils that 


keep paints and baked enamels smooth and attractive. 





The result is a paint finish that lasts several times 
longer than on ordinary galvanized or uncoated steel. 

The small additional cost of ARMco PAINTGRIP com- 
pared with ordinary galvanized steel is much less than 
what it costs to acid-treat regular galvanized to make 
it take paint. And besides adding shop 
costs, acid-etching removes part of the 
protective zinc coating. 


True, there is not enough ARMCO 


SWEET ' S FILE 


lor PRODUCT DESIGNERS 





Galvanized Paintcrip available now 
to supply all manufacturers who want to use it, but 
Armco mills are running at full speed to catch up 
with demand. Armco Steel Corporation, 495 Curtis 


street, Middletown, Ohio. 


RMG 
ARMCO GALVANIZED PAINTGRIP A 
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Ajax Flexible Coup- 
lings protect direct- 
connected machines 
from unavoidable 
misalignment. Resili- 
ent bushings require 
no lubrication. Built 
in a wide range of 
sizes, types and ca- 
pacities. Available in 
forged steel, cast 
semi-steel or non- 
ferrous metals. Write 


for data book. 


OO 

AJA FLEXIBLE 

al COUPLINGS 
A 


AJAX FLEXIBLE COUPLING CO. INC., WESTFIELD, N. Y. 
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Let this 
RING 


REMIND YOU- 



















Cleve-Weld's RING PRICE may be less than 
YOUR COST! 


Remember that the ring specialists— 
Cleveland Welding Company—may be 
able to deliver resistance welded rings 
that are better, for less than your 
present costs. 





Specialized equipment and background 
experience at Cleve-Weld produce rings 

Typical from flat stock or hot rolled mill sec- 
Cross Sections tions. The material is shaped into hoop 


form; resistance welded together and 


sf ^ ^ tM produced to your required tolerances. 


The resulting piece represents less 
— fabricating time and generally is 


achieved with less weight of raw 





Our equipment enables us material and reduced time for finish- 
to furnish many diameters ing. Frequently, a// machining is elimi- 
and widths of sections. nated. You may find your answer at 


Cleve- Weld. Just send a print or sketch, 
with details of quantity and mate- 
rial required. We will quote promptly. 


Note that this method re- 
quires production quantities. 
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Recent Developments in 


PLASTICS and RUBBER 


New materials and their characteris- 
tics, processes and techniques, and 
applications developed since the war 
are reviewed in a 32-page report 
which appeared in the April 1947 
issue of Product Engineering. 


This valuable reference for design 
engineers summarizes working data 
on 


Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 

Vinyl Plastics 


Plastics-Synthetic Rubber Combina- 
tions 


Synthetic Rubber 

Nylon 

Silicones 

Cellulosic Plastics 
Thermoplastic Laminates 
Honeycomb-Sandwich Structures 
Protective Coatings 


Reprints in pamphlet form available 
at 25¢ each from 


Readers’ Service Department 


PRODUCT 
ENGINEERING 


330 West 42nd Street, New York 18, N. Y. 
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10 & 5% HP è AIR-COOLED 


The Onan 10 HP CK Engine “Sis 
/7—- powers the 
ED M. E. TILLER 


Smooth-running, power- 


ful and rugged, the CK ONAN AIR-COOLED 


engine gives this new ENGINES: CK —2-cyl., 
tiller outstanding per- 
formonce. 


an “a ee we 


SMOOTH POWER, inherent in the two- 
cylinder, horizontally-opposed, alternate- 
firing design of the Onan CK engine will 
give your mechanized equipment perform- 
ance that se//s! Lightweight, (only 97 Ibs.) 
compact design simplifies installation. 
Built for heavy-duty use. 


D. W. ONAN & SONS INC. 


5087 Royalston Ave., Minneapolis 5, Minn. 


WRITE FOR 
SPECIFICATIONS 


"PRODUCTS 


ONAN.ZZ/ENGINES 


MM eee M 
Sier-Bath 


GROUND or SHAVED 
A Gears |: 


Hr greater latitude in machine design ! 
€ Since greater accuracy in gears | U 
permits the use. of smaller sizes 
for given loads and speeds —new p 
possibilities forlatitude in machine j it 
design are offered. Mer-Bath is j t 
equipped with the lates tl 


for shaving spiral ond ; spur gears 
up to 24^ diameter and for grind- 
ing spur gears to 16”, spiral gears 
to 10” and splined shafts (both 
straight side and involute) up to 
42” long. Send your specs to 
Sier-Bath, - * 
FOUNDED 1905 MEMBER A.G.M. A. 


‘0 Sjer-Bath 


GEAR and PUMP CO., Inc. 


9262 HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 
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EOPLE WHO REGARD advertising as 
Pin economic waste are fond of 
pointing out that it’s the customer 
who pays the bill 


And they are right. 


The customer also pays for your 
power supply, your production tools, 
your plant maintenance, your salaries. 
All these are figured into the price of 
your product, along with the cost of 
your advertising. 


Does this mean that the customer 
pays more for your product because 
it is advertised? Not at all. No more 
than he pays anything ''extra" for 
the machinery on your production 
line! 










Pn DUCT 


ENGINEERING - 
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One of a series of messages to belp you increase your understanding of business paper advertising, and its effect on your job. 


Who pays your 


company's 
advertising bill ? 


The truth is, your production tools 
enable you to reduce your manufac- 
turing cost-per-unit — and hence 
your price to the customer. 


Advertising works the same way. 
For it is simply the application of 
assembly-line methods to the manu- 
facture of a sale. 


How can selling be mechanized? 
Just consider the five basic steps — 


Seeking out prospects 

. Arousing their interest 

. Creating a preference for 
your product 

4. Making a specific proposal 

5. Closing the order 


woh = 


Advertising performs the first three 


of these jobs. And it performs them 
far more economically than any other 
means, leaving your salesmen free to 
concentrate their valuable time on 
the two jobs they alone can do, and 
do best. 

As with any other capital invest- 
ment, the yield from 
depends on how e/iciently it is put 
to work. But this much you can be 
sure of: nowhere does advertising 
work more efficiently than in busi- 
ness papers, with their tremendous 
concentration of hand-picked read- 
ers. Nowhere will your advertising 
dollar go so far toward reducing 
the cost of manufacturing a sale! 


advertising 


PRODUCT 


EIN TCU 8, 8 E DIG] 


— — 


is a member of The Associated Business Papers, who have published 
an interesting folder entitled, “10 ways to measure advertising 
effectiveness." We'll be glad to send you a copy. And if you'd like 
reprints of this advertisement (or the entire series) to pass along to 


others in your organization, just say the word. 





PROFESSIONAL SERVICES 


THE CARLSON COMPANY 
Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 


277 Broadway New York 7, N. Y. 


Jarclay 7-2552 


EGERTON DESIGN SERVICE 
Mechanical Design © Drafting 


Scheduled or Excess Drafting 


617 State Street Traverse City, Mich 


FAVREX "S 


hanical drafting, machine to n, tooling, 


ial m new apparat technical 


taf will handle complete deve 


dea to detailed drawing 


Offices: Paris-France and Hasbri 
16 Burton Avenue Hasbrou 


HERMAN LEWIS GORDON 
Registered Patent Attorney 
t Investigations and Opinions 


1416 F Street, N.W. 100 Normandy Drive 
Washington 4, D. C Silver Springs, Md 
National 2497 Shepherd 2433 


EMPLOYMENT * BUSÍNESS 


AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 


North American Aviation has a 
number of excellent openings for 
qualified engineers. Specialists in 
electrical and hydraulic design 
are particularly desired. Salaries 
commensurate with training and 
experience. Please include com- 
plete summary of training and 
experience in reply. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 


Municipal Airport 
Los Angeles 45, California 


om simple 


OUR card here builds prestige for 

you and helps to make your name 
familiar in the field. The cost is 
extremely small in proportion to its 
value as a business aid. 


GEORGE H. KENDALL 


Consulting Mechanical Engineer 
Cost Reduction Studies: Process or Product 
Redesign Existing Products for Greater Profit, 

Trouble Shooting Production, Design, Cost Problems. 
Specialist Automatic Machinery, Processes, Controls 
New Developments, Patent Studies. Investigations 
New Products & Process Engineering Studies 
P. O. Box 72 (Bst. 1923) Tel. Darien 5-1504 
Noroton Heights Darien, Connecticut 


LANCASTER, 
ALLWINE & ROMMEL 


REGISTERED PATENT ATTORNEYS 


Patent Practice before U. S. Patent Offlce. Valid 
ity and Infringement Investigations and Opinions 
Booklet and form ''Evidence of Conception'' for- 
warded upon request 


Suite 461, 815-15th St. N.W., Washington 5, D. € 


THE MARQUISS CO. 


DESIGNERS FOR INDUSTRY 


DESIGNED 
STYLED 
ENGINEERED 


PRODUCTS 
INSTRUMENTS 
MACHINES 


95 Liberty St., New York 6, N. Y. 


SEARCHLIGHT SECTION 
OPPORTUNITIES 


STRESS ANALYSTS 


Stress Analysts: Graduate in mechanical engineer- 
ing or physics with five to ten years experience in 
theoretical or experimental stress analysis, prefera- 
bly on pressure vessels and heat exchange equip- 
ment. Knowledge of thermal stresses desirable. 
Excellent opportunity for qualified man in new 
Research and Development Department Laboratory. 
Write, giving resume of education and experience 


THE BABCOCK & WILCOX 
COMPANY 


Research & Development Department, 
ALLIANCE, OHIO 


CHIEF ENGINEER 


We are seeking an experienced Chief 
Engineer for our Midwestern construction 
machinery plant. Must have supervisory 
product development background in con- 
struction machinery. Should be an ad- 
ministrator and sales minded. Graduate 
engineer preferred. Age, 35—45. Ex- 
cellent opportunity. Write about back- 
ground in detail. Replies confidential. 


P-6849, Product Engines 
520 N. Michigan Ave., Chicago 1 


DESIGN AND PRODUCT ENGINEERS 


Mechanical or Electrical Engineers having design or Product Engineering abilities 
will find an opportunity in one of the several positions now available with long 


established concern whose products have world-wide distribution. 


Experience with 


the design of precise, electro-mechanical elements is desirable. Location is in upstate 
New York. Please include full particulars as to experience and training with your reply. 


P-6884, Product Engineering, 330 W 


42nd St., New York 18, N. Y. 
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NEW YORK 
TESTING LABORATORIES, INC. 


OHEMIOAR, MBOHANICAL, BLECTRICAL 
ETALLURGICAL ENGINB 
ANALYTICAL CHBMISTS, PHY SICISTS, X-RAY 
Analysis, Tests of all Materials and Products. 
Plant and Field Services in Special Measurements 
of Stress, Sound, Vibration and other. Consultants 
in Litigation and Process Engineering and Design. 
80 Washington St New York City 6, N. Y. 


TECH-DRAFTING SERVICE CO. 


Designers & Draftsmen 


Regular or Surplus Drafting 
Engineering * Designing è Detailing 


Automatic, Industrial è Tool Machinery, ete. 
Worth 5073 


5 Beekman St. New York 7, N. Y 


JOHN C. VAN RIPER 
GEARING ENGINEER 
Mechanical Transmission Design 


Four Station Square Rutherford, N. J 


CHARLES VESELY & 
ASSOCIATES, INC. 


Industrial Designers and Engineers 


Design Consumers Products 
Engineering Commercial Equipment 
Product Development Durable Goods 


197-N. 123rd Street, Wauwatosa 13, Wisconsin 


EQUIPMENT — USED or RESALE 


GRADUATE 
MECHANICAL ENGINEER 


With several years of laboratory experience for 
research and development work in excellently 
equipped mechanical laboratory. Experience in the 
design and testing of all types of small fans and 
filters desirable but not essential. Outline your 
experience and qualifications fully. Interviews may 


be arranged. Location—Northeastern Ohio. 


P-6635, Product Engineering 


520 North Michigan Ave., Chicago 11, Ill. 


REPLIES t Hor No Address fo 
NEW YORK: 330 W. 42nd St ) 
CHICAGO: 590 N. Michigan Are. (11) 
SAN FRANCISCO: 68 Post St ') 


POSITIONS VACANT 


WANTED—ENGINEERS—Expanding southe 

industry has openings for mechanical eng 
neer for machine design, mechanical and proc 
ess development work Please give in first 
letter full details of education, age, experien« 
qualifications, references, avail: ability, and 8 
ary desired p 6735 Product Engineering 


RESEARCH ENGINEERS With degree 
Mechanical Engineering or Physics and five 
to ten years experience in research or develop- 
ent work. For applied research on the fi 
jf water, steam and air; metals under sim 
ited service conditions; heat transfer; expe! 
ental stress analysis; all as applied to steam 
lers and related equipment. Unusual oppi 
tunity for men in new research and develo 
ent laboratory. The Babcock and Wilcox <í 
Research & Development Department, Allia! 
Ohio, 


(Continued on opposite page) 
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@) SEARCHLIGHT SECTION Œ 


— POSITIONS VACANT 


'NGINEER FOR design and installation of 
steam and electrical equipment in new plant 

f expanding industry. After construction, man 

elected will have possible opportunity as plant 
ngineer. Complete information required in 
first letter. All details confidential P-6783 

'roduct Engineering. 

NQUIRIES INVITED from Mechanical Engi- 
neers for positions as Development Engineers 
th the American Optical Company, Scientific 

Instrument Division, Buffalo 15, New York 

Must have ME degree or equivalent, and several 

ears of experience in design and production of 
recision instruments or small machinery 

Vrite to the Employment Office of the above 
( mpany giving full details of education and 
xperience. 








VANTED—EXCELLENT opportunity for Me 
chanical Engineer with some Hydraulic De 
gn experience for first-line manufacturer of 

Hydraulic Automotive Equipment In Wiscon- 
n. Include full personal and experience data 
reply with salary expected. P-6781, Product 
gineering. 





RESEARCH DESIGNER: For the design of ex 
perimental apparatus Each apparatus is 
esigned individually to provide the conditions 
esired for the specific problem. These prob- 
ns deal with applied research on heat trans 
r; metals under simulated service conditions 

flow of water, steam and air experimental 
tress analysis. Degree In engineering or phys 
s with about five vears experience in research 

r development is desirable The Rabeock and 

Wileox Co., Research & Development Depart 

ment, Alliance, Ohio 


EMPLOYMENT SERVICE 


SALARIED POSITIONS  $3,500-$35,000 Tf 

you are considering a new connection com- 
municate with the undersigned. We offer the 
original personal employment service (38 years 
recognized standing and reputation). The pro- 
cedure, of highest ethical standards, is indi- 
vidualized to your personal requirements and 
levelops overtures without initiative on your 
part Your identity covered and present posi- 
tion protected. Send only name and address for 
letails. R. W. Bixby, Inc., 268 Dun Bldg., Buf- 
ilo 2, N. Y. 








LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP, MANAGEMENT 
CIRCULATION, ETC., REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24, 1912, AS 
AMENDED BY THE ACTS OF MARCH 3, 

1933, AND JULY 2, 1946 
Of Product Engineering, published monthly at A! 

inv, N. Y., for October 1, 1948. 

State of New York? 
Countv of New Yorkf 
Refore me, a Notary Public tn and for the State and 
ounty aforesaid, personally appeared J. A. Gerardi, who 
wing been dulv sworn according to law, deposes and 
ivs that he is the Secretary of the McGraw-Hill Pub 
lishing Company, Inc., publisher of Product Engineering. 
and that the following is, to the best of his knowledge 
and belief, a true statement of the ownership, manage 
ment, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of 
Aucust 24, 1912, as amended by the Acts of March 3 
1933, and July 2, 1946 (section 537, Postal Laws and 
Regulations), printed on the reverse of Form 3526, to 
wit 


83, 


M 


That the name and address of the publisher, editor 
managing editor, and business manager is: Publisher, 
McGraw-Hill Publishing Company, Tne.: Editor, G. F 
Nordenholt: Managing Editor, J. R. Bright: Business 
Manager, W. E. Kennedy, all of 330 West 42nd St., New 
York 18, N. Y 
2. That the owner is: McGraw-Hill Publishing Com- 
(ny, Inc,, 330 West 42nd Street, New York 18, N. Y 
Stockholders holding 1% or more of stock: Curtts W 
McGraw, Executor of the Will of James H. McGraw 

West 42nd Street, New Yo:k 18, N. Y.: James H 
MeGraw, Jr., 230. West 42nd Street. New York 18, N. Y 
James H. MeGraw, Jr., Curtis W. McGraw and Willard 

Chevalier, Trustees for: Harold W. McGraw, James H 
McGraw, Jr., Donald C. McGraw and Curtis W. McGraw 
all of 330 West 42nd Street, New York City: Edwin 8 
Wilsey and Curtis W. McGraw, Trustees for James H 
McGraw, 3rd, Madison, New Jersey: Curtis W. McGraw 
Donald €. McGraw. both of 330 West 42nd Street, New 


T 
pa 


York City; Mildred W. McGraw, Madison, New Jersey 
Grace W. Mehren, 536 Arenas St., La Jolla. Calif 


Jacob L. Hain, 1 North 5th Street, Reading, Pa. 
That the known bondholders, mortgagees, and cher 
rity holders owning or holding 1 per cent or more of 
amount of bonds, mortgages, or other securities are 


That the two paragraphs next above, giving the 
s of the owners, stockholders, and securitv holders 
contain not only the list of stockholders and 
holders as they appear upon the hooks of the 
pany but also, in cases where the stockholder or 
ty holder appears upon the books of the company 
istee or in any other fiduciary relation, the name of 
rson or corporation for whom such trustee is act 
given; also that the said two paragraphs contain 
ents embracing afflant’s full knowledge and belief 
the circumstances and conditions under which 
Iders and security holders who do not appear upon 
‘ks of the company as trustees, hold stock and 
ties in a capacity other than that of a bona fide 
and this affant has no reason to believe that 
Ar ther person, association, or corporation‘has any 
r st direct or indirect in the said stock, bonds, or 
securities than as so stated by him. 
J. A. GERARDI, Secretary. 
feGRAW-HILL PUBLISHING COMPANY, INC. 
rn to and subscribed before me this 29th dav of 
September, 1948 
SEAL] ELVA G. MASLIN. 
(My commission expires March 30, 1959.) 





EMPLOYMENT SERVICE 


SALARIED PERSONNEL $3,000-$25,000. This 
confidential service, established 1927, is 
geared to needs of high grade men who seek a 
change of connection under conditions assur- 
ing, if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited Jira 
Thayer Jennings, Dept. H, 241 Orange St., 
New Haven, Conn 


POSITIONS WANTED 


MECHANICAL ENGINEER desires responsible 

position with medium size concern. Twenty 
years diversified mechanical design and devel- 
opment experience on motors, aircraft, radar 
automatic machinery Supervisory experience 
PW-6792, Product Engineering. 


MECHANICAL ENGINEER with 25 years prac 
tical successful experience in hydraulic and 
pneumatic machine design and manufacture 
Also fully experienced in machine shop, foundry 
ind plant engineering including conveying ma 
chinery and furnaces. Technical graduate. Has 
a good combination of technical and executive 
ability. PW-6887, Product Engineering. 


MECHANICAL DESIGNER, 44, college trai! 
ng, experienced in diecast, plastic products 
supervising drafting office, wants permanent 





position with reliable concern. PW-6920, Prod 
uct Engineering. 
MECHANICAL ENGINEER — Graduate 15 


years experience on design, production and 
cost control as it applies to the manufacture 
of precision machinery and small 
mechanical unita Experienced in handling a 
department or in individual project work 
Would like position as assistant to a top execu 
tive where work will deal largely with cost 
reduction and improved manufacturing tect 


electro- 


niques Location in north east or middle west 
preferred. Present earnings over $10,000.00 per 
year 


PW-6650, Product Engineering 
MECHANICAL ENGINEER with imagination 
and inventiveness. Engineering experience in 
production, design and development. No mathe- 
matician, Familiar with air motors and in 
ternal combustion engines as products A 
gadgetter; no salesman; skilled mechanic 
Happily married; age 30; too impatient to be 
draftsman; seeks responsibility: ultimate ob- 
jective-administration. Desires position that 
requires original ideas PW-6848, Product 
Engineering. 


PATENT AND Development Engineer with 23 
years experience in mechanical fields, de- 
sires connection with medium size aggressive 


company as manager of Patent Department 
vhere prosecution and litigation is handled by 
sutside counsel Age 44, married and home 
owner tn California PW.6899, Product Enzi- 
neering 


PRODUCTION ENGINEER--32 13 years of 
broad manufacturing and supervisory experi 
ence in tooling and designing of aircraft en 


rines, Instruments and ordnance. Traveled as 
Liaison Engineer. Now Employed PW -6089 


Product Engineering. 
SHEET METAL ENGINEER — With over 
twenty-five years experience Broad and d 
versified experience with product development 
for economical manufacture tool and equip 
ment design, plant layout, methods and plat: 
ning, positions held range from foreman thru 
superintendent and chief engineer Desires 
connection with medium size mid-west manu 
facturer of stampings and assemblies PW 

6909, Product Engineering 





BUSINESS OPPORTUNITY 


Established New England Manufacturer 
wishes to undertake development of patented 
scientific, or technical apparatus to sell at ap- 
proximately $750.00 per unit with a potential 


market of around 1000 units per year. Now 
equipped for heavy machine work but wit! 


ample floor space for light manufacturing and 
assembly. Will consider employment of a man 
with basic ideas under a profit-sharing ar- 
rangement or will consider outright purchase of 
an established and proven product or patent 
Address Inquiries to President, RO-6907, Prod- 
uct Engineering 


NEW "SEARCHLIGHT" 
_ ADVERTISEMENTS 


received by 10:00 A.M. November 18th 
will appear in the December issue, sub- 
ject to space limitations. 


Classified Advertising Division 


PRODUCT ENGINEERING 


330 W. 42nd St., New York 18, N. Y 
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ETTEL INDUSTRIAL DESIGN 
112 South 106th Street 


Seattle 88, Washington 


METAL 


STRITPInb5 


IN SMALL LOTS 
DAYTON ROGERS 
Manufacturing Company 


Minneapolis 7, Minn. 


DYNAMIC BALANCING 


We dynamically balance any high speed 











rotating part, regardless of configuration, 
to a degree measurable only in micro ounce 
inches. Perfect balance will increase bear- 
ing life and insure better performance. It 
is essential to your product. Gyro rotors of 
all types are a specialty. Let us handle 


your balancing problems. 


MICRO BALANCING, INC. 
116 Rintin St. Franklin Square, N. Y. 


Licenses Available 
on Royalty 


U. S. Pat. 2446473 


Excellent for Oil or Gas or both 
in the same burner. Simple, low 
cost construction, saves costly 
castings, machining, etc. 


M. E. HANNA 


218 W. Central, Albuquerque, N. Mex. 


A 
Whirlwind 
Burner 





FLEXIBLE STEEL CABLE 











1%” diameter. 7x19 construction Extra Flexible. 
Galvanized steel Preformed New condition on 
original Roebling factory reels of 5,500 feet ( 
day's market price N!4é per foot net My price 
onlv 5é per foot in full reels 100 or more feet 
5'$é6 per foot Less than 100 feet 6%¢ per foot 


KARL ORT, Dept. AC-2, York, Penna. 








WE OFFER 


200 GEARMOTORS 


Westinghouse, 2 h.p., totally enclosed, ball bear- 
ing, Parallel shaft, frame 225, 3/60/220/440 
Rebuilt and Guaranteed. 


SURPLUS & SALVAGE CO. INC. 


Jamestown, N. Y. 








This Picture Shows How To 
REDUCE DRAFTING PROBLEMS: 


uror 


BISARRBBAE 


I 


EMMERT a imm |^ 
HORIZONTAL TO VERTICAL am re —- "Ww L.. 
DRAFTING MACHINES i — 


Draftsman Desk 


Here vou see a corner of the design engineering department S 
Adjustable, Counterbalanced y c 8 8 8 | " E ota 


at Landis Tool Company, W aynesboro, Pa., showing Emmert Tu 

iu 
Horizontal-Vertical stainless steel drafting machines and their Wi 
adaptability to all types of engineering assignments. 


Many companies having difficult engineering problems have 
standardized on Emmert Drafting Machines because of the ease 


and fatigue-saving features of the machines and boards. : 

d 
Besides cutting fatigue, you cut time with Emmert, through Ru 

speed and accuracy. There is complete coverage of the board, 

long horizontal and vertical parallel lines the complete surface 


of the board, and the installation is standard on any make board. 


l Emmert will gladly consult with engineers to work out their Ad 
Full size Custom ; E d : : T 
sizes up to 11 ft. by any length particular problems. Any size to 11 feet wide by any length. Be 
Just write us today. 


EMMERT MANUFACTURING CO. s 


F'dble Mode! WAYNESBORO 3, PENNA. 
able Mode 


Adjustable and Counterbalanced 
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You're getting stiffer competition 
so be more competitive! 


9 Now's the time to design Allegheny Metal 

into your products, and get the jump on the field! 

This time-tested Stainless Steel adds new beauty, 

new service life—often at little or no added cost 

—and what’s more, Allegheny Metal is available 
..you can get the jump on the steel shortage, too! 


mplete technical and fabricating data— engineering help, too—yours for the asking. 


Y LUD UM STEEL. [a DUI 


: EI — Ollices in ‘Principat Cities be 
Allegheny Metal. n stocked —* PT Jos. T. Ryerson & Son, inc., Waorehouses. 
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LUBRICANT - RETAINING or SELF-LUBRICATING 


Bound Brook Oil.Less Bearing Company 
manufactures "Compo" Oil-Retaining 
Porous Bronze Bearings which are self- 
lubricating for thousands of hours. 


Used under widely varying operating conditions, these bearings 
have established an outstanding record with the world's lead- 
ing machine designers as THE bearing for "Better Machines and 
Appliances''—outstanding achievement in the science of Powder 
Metallurgy. 


"Compo" Oil-Retaining Porous Bronze Bearings, made in many 
sizes for Immediate Delivery, in all standard shapes. Accurately 
die-formed of pure metal powders and impregnated with lubri- 
cant up to 35°/, by volume. Write for Bulletin, Stock List and Size 
List of thousands of Dies on Hand. 


BOUND BROOK OIL-LESS BEARING COMPANY - Established 1883 * Manufacturers of 


Metal Powder Products Since 1921 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesota 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 21, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
ded E 
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Design 
for user 
Satisfaction... 


INTERNATIONAL BUSINESS MACHINES 
Document Originating Machine 


... by designing a "built-in" 


lubricating system 
v. 


into your machine. 


You assure your customer of uninter- 
rupted production and cut down on your 
servicing costs when you design a Bijur 
system of automatic “metered” lubrica- 
tion into your machines at the time of 
manufacture. 


By concentrating all oiling points into 
one, this system automatically provides a 
controlled oil feed for all bearings regu- 
larly while the machine is running. 


By thus eliminating 
the human element 
from the oiling rou- 
tine, you do away with 
down-time for oiling, 
“forgotten” bearings, 
and a general feast and 

: famine condition at the 
The correct Jains 
eil film. 
to each 
individual 


bearing... 


Modern Design. Building the system into 
the machine at time of manufacture as- 
sures improved performance by coordi- 
nating lubrication and machine design, 
and produces a clean-lined machine with 
a minimum of projecting parts. 


"Metered" Lubrication. Your machine 
will run more smoothly on Bijur-oiled 
bearings over a longer period of time. 
The system automatically controls the oil 
flow through a single-line distribution 
system to a series of meter-units, main- 
taining the correct oil film at each indi- 
vidual bearing. 


When you consider the lubrication of 
that new machine, call óa the Bijur engi- 
neer, or write for “The Z7ravels of Mod- 
ern Lubrication." This quarterly bulletin 
shows how leading machine manufactur- 
ers design "built-in" lubrication into their 
latest models. 


LUBRICATING CORPORATION 


carla 


LONG ISLAND CITY 1 


NEW YORK 


TEXTILE MACHINERY 
Whitin 
"Knitting Machine" 


PUNCH PRESSES — 
Bliss ""Inclinable Press" — 


FOOD MACHINERY 
Food Machinery "Filler" 
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ELECTRIC , 
MOTQR 


On thousands of applications, stepless variable speed operation as- 


sures exactly the right speed for every operation . . . for each operator 
. .. the right speeds for each change in the consistency or shape of 
the material being processed. Such variable speed operation gives you 
plus value in higher rates of production, a better quality product and 
more efficient performance of your equipment and your operators. 

Master Speedrangers provide this infini*ely variable speed in com- 
pact, all-metal, mechanical variable speed units in a wide range of 
types and in sizes up to 5 horsepower. 


For example, see how the Speedranger on this machine incorpo- 
rates an electric motor, a variable speed unit, a gear reduction unit 
and an electric brake . . . all standard Master units that easily combine 
into a compact, integral power package. This provides exactly the 
RIGHT horsepower, the RIGHT range of speed, the RIGHT features, 
in a unit that you can use RIGHT where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, and 
see what a real job they can do for you. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


lue d] 








NEW TIMKEN 
“DOUBLE-ZERO” BEARING 


„raises the standards of accuracy 
in high precision applications! 


NTIL now, the most accurate Timken“ bearing on 

the market has been the “Zero” bearing, with a 
maximum run-out of 150 millionths of an inch. This 
precision Timken bearing has made possible high 
standards of accuracy throughout industry. 

Now The Timken Roller Bearing Company has de- 
veloped the "Double-Zero" bearing which is £wice as 
accurate as the "Zero"! Maximum run-out is only 75 
millionths of an inch, and the average run-out is well 
under this. 

It offers an opportunity for new and greater precision 
in machine tool spindles, scientific instruments, and 
many other applications where extreme accuracy is 


As an extra step in manufacture, after assembly, a 
natural and true geometric contact is generated be- 
tween all rotating parts of the "Double-Zero" bearing. 
This results in a "Generated Unit Assembly". It assures 
positive roll alignment, long lasting precision, per- 
manent adjustment and smoother operation. 

The “Double-Zero” bearing is the latest example of 
Timken leadership in serving the bearing needs of all 
industry . . . one more reason why it pays to look for 
the trade-mark “Timken” on every tapered roller bear- 
ing you use. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: “TIMROSCO”. 


This label on a product means 


essential. its bearings are the best. 


—— 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT 


"O07 (DOUBLE- ZERO) "M^ (ZERO) “3” (THREE) 


.000075” 


CLASS 


RUN-OUT 


TYPES AVAILABLE 


.000150” .000 300" 


Standard Single Row Standard m» Row 


All "qpe 


Up to 10” O.D. 


TIMKEN 


TAPERED ROLLER BEARINGS 


SIZE RANGE Up to 12" O.D. Ge. to 12” O. D. 


NOT JUST A BALLA NOT JUST A ROLLER ŒO THE TIMKEN TAPERED ROLLER C BEARING TAKES RADIAL j AND THRUST LOADS OR ANY COMBINATION — 6) 





